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Cut When Protein is High, usually earlier than has 
been customary. Mow only what you can take up in one 
day. Cut quickly, to secure uniform curing. The new i 
Case trailer-mower takes 7-foot swath, best width for 
ideal windrows; cuts three acres an hour. It has power 
take-off drive for fast, full-swath cutting regardless of 
footing, yet hitches quickly to any modern tractor. 
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Windrow When Wilted, before any leaves are dry 
enough to bleach or shatter. Rake in same direction 
as mowing to put leaves inside, protected by stems out- 


side. Case side-delivery rakes have scientifically curved | ? 

teeth to make high, fluffy windrows that favor quick | 
: curing. Tractor model has 4-bar reel geared slower | ; 3 
for clean, gentle raking at modern tractor speeds. Co., Racine Wi : 
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/ Put up “Packaged Pasture” with a Case Sliced-Hay is — - 
Fai pick-up baler. It handles 7-foot swath at same fast ee Re aie | cs eam mei 
speed as tractor mower and rake, permits baling at ee iii anal 
fa uniformly correct cure. Gentle pick-up and complete i ; 
absence of feeder-head avoid rough handling that u [e 
a might thresh off precious leaves. Bales open up into i § 
portions like sliced bread; no pulling apart to lose ; ‘ 
leaves at feeding time. i 
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Bhyawior 


Septic Tank 


PLYFORM is the name for the 
special grade of oiled Douglas fir 
plywood intended for concrete forms. 
It is made with a highly moisture- 
resistant, but not insoluble, adhesive 
and is intended for multiple reuse. 


Handling with reasonable care, 
cleaning, re-oiling or painting and 
protecting from moisture between 
uses will add to the life. Many con- 
tractors find the panels serve ten or 
more uses. Fastening the panels into 
frames will help protect the edges 
against rough handling. Damaged 
edges of loose panels used against 
rough framing can often be trimmed 
to give smaller, but still usable panels. 


Concrete poured against PLYFORM 
forms has a smooth, dense surface 
almost free of ‘“‘fins’’. Contractors 
find such forms easier to handle, and 
more economical when reuse possi- 
bilities are considered. 


Rural contractors find PLYFORM 
forms desirable for concrete founda- 
tion and basement walls, dairy barn 
walls, grain bins, silos, water tanks, 
feed troughs and mangers, and similar 
structures. 


An interesting use of plywood 
forms is in community septic tank 
forms. The University of Minnesota 


Concrete Forms 


The Construction and Use of 
Re-usable Forms for a Concrete 


BGRICULTURAL ENGINEERING for April 1945 


publication, which has been reprinted 
as illustrated, gives an_ interesting 
description of re-usable forms for 
this purpose and suggestions for their 
construction and use. 


It states —- “The forms are de- 
signed for hard use, and ease and 
simplicity of handling, which may 
explain the elaborate construction. 
Considering that they may be used 


WALLBOARD 


25 or more times, good construction 
is warranted. The experimental set 
has been used for seven tanks, and 
so far has shown very little wear. 


“Five ply, one-half inch plywood 
is used for the walls. The new type 
of exterior waterproof plywood may 
be used, but it is considerably more 
expensive, and it has been found 
that ordinary concrete form plywood 
will serve well if it is given two or 
three coats of waterproofing paint 
and periodically repainted.” 


BINA ORIN 


TRADE MARK REG. U.S. PAT. OFF. 


This grade of Douglas fir plywood is 
made with highly water-resistant glues 
especially for multiple-use concrete 
forms. Surfaces are sanded to a satiny 
smoothness and are mill-oiled. Every 
panel is stamped with a diamond- 
shaped grade-mark, clearly identifying 
it as PLYFORM, DFPA Inspected. 


DOUGLAS FIR PLYWOOD 
ASSOCIATION 


Tacoma 2, Washington 
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EDITORIAL 


Wickard on Water 


PEAKING somewhat from a lay viewpoint, since we 
S could not possibly be well informed in such immensity 
and diversity of subject matter, we make bold to commend 
the paper presented by Secretary of Agriculture Claude R. 
Wickard before the Washington (D.C.) Section of the 
American Society of Agricultural Engineers and published 
as the leading article in these pages. First should be praise 
for the clarity with which policies have been petal and 
complex activity described in so short a space. 

Only when the whole subject of water policy is so com- 
prehensively compressed can we sense the infinity of inter- 
locking interests and technologies which are involved. We 
must be humble because engineering is only a fractional 
phase of the over-all picture, yet can be proud that our pro- 
fession’s fraction is vital. Perhaps we might even boast that 
among the blunders of the past comparatively few are of 
strictly engineering nature. Whether we have looked up 
from our slide rules and contributed our full share of vision 
toward broad policy is not so sure. 

The Secretary's paper impresses us with the increasing 
need for correlation, not only in the common and some- 
times conflicting interests of states, regions, and nations, 
but in the various aspects of agriculture itself. Without de- 
rogation to the worthy work, past and in process, by the 
several states and by the pioneer courage of private enter- 
prise, it seems obvious that there is indispensable place for 
the far-flung, far-sighted authority of the U. S. Department 
of Agriculture. 

Mr. Wickard displays keen appreciation of the interde- 

pendence of agriculture and other industries. Skipping 
many intermediate steps, this means that the expansion of 
water facilities, or of any expedients for greater agricultural 
production, should be synchronized with expanding ability 
of consumers and of industry to absorb farm products. 
Since such advancement is not steady but consists of recur- 
ring cycles, there is need to make capital improvements, i.e., 
the installation of reclamatory works, when they are not 
needed. By such timing in the cycle, the employment of 
labor and the purchase of supplies mitigate the severity of 
depression and at the same time prepare agriculture for its 
place in the prosperous period to follow. . 
_ The Secretary's appearance before the A.S.A.E. Wash- 
ington Section meeting implies his regard for the influence 
of the agricultural engineering profession in furthering and 
poss‘bly in guiding public policy as it falls within his do- 
main. We should accept not only the compliment, but the 
challenge to exercise our influence as citizens with special 
vision arising from our training and experience. 


Obsolescent Farmers 


: ke paper by K. J. T. Ekblaw, appearing in this issue, 
fortifies further the facts regarding the deplorable de- 
preciation in America’s farm structures, dating back some 
three decades. With each year passed and each survey made 
the decadence of the farm structures plant becomes greater 
and more thoroughly known. But since the building decline 
has continued through war, postwar boom, prolonged de- 
Pression and back into war, it seems obvious that we must 
look for its cause to something more than the routine eco- 
nomics of the business cycle. 

_ No doubt there are many causes. Probably contributory 
1S a condition mentioned in a county-wide meeting of Wis- 


consin farmers, as brought to mind by the holding of the 
farm census recently. In a certain area, perhaps not the 
entire county, the youngest farmer was aged 46, and the 
others ranged from 52 to 76. Qualitatively this is true of 
all American agriculture, that the farmer is older than ever 
before in our history. Much if not most of him already is 
past the customary retirement age. 

It would seem natural that farmers due, or past due, for 
retirement should shrink from a program of building re- 
newal or rehabilitation. It also would seem inevitable that 
these overage farmers must soon -be succeeded by others. 
Will these successors be building-minded? Will they have 
the cash or credit, as well as the desire to build? If they 
are going to build, what manner of structures will they 
want, or can they be educated to want? 

Study of these and allied questions might well be un- 
dertaken by farm structures engineers, and by industries 
concerned with farm building. It may be time to stop look- 
ing at the barns of yesterday and take a look at the farmer 
of tomorrow. 


Power for Peace 


N THE floor of the Congress some weeks ago, if we 

remember aright, was uttered a solemn avowal of 
faith that true peace cannot come into the world by cove- 
nants among nations, nor by weight of military power, but 
only by actual practice of Christianity among the peoples 
of the earth. To this might be added that only thus is there 
hope of goodwill among the people of our own nation. 

None is more sensitive than the engineer himself to the 
fact that the fruits of his toil may be turned to the horrors 
of war as well as to the blessings of peace. No one regrets 
it more. Recognizing quite frankly that the technical tem- 
perament seldom lends itself easily to the militant manifes- 
tations of religious fervor, we still believe that the agricul- 
tural engineer, at least, firmly favors the influence of 
religion as a social force, as a personal guide, and as a 
power for peace. 

Even though we feel unfit to assume the role of saintly 
leadership, we still can give material and moral support to 
every agency and avenue of spiritual strength. We can ex- 
alt the example set by others more successful in overcoming 
the frailties of the flesh and in achieving the things of the 
spirit. We can credit to Christian teaching through the ages 
most of the ethics and morals which make tolerable the re- 
lations among men and among nations. 

In particular, we can concentrate our influence, notably 
our parental authority, on the religious teaching of children. 
Seldom does preadolescent training fail to maintain its 
measure of faith and direction throughout life, however 
much the adult may neglect the formalities of religion, or 
come into intellectual conflict with its doctrines. It is the 
least we can do, yet perhaps the most we can do, toward 
making man fit to live with himself and with his fellows. 


Earning vs. Book Value 


T THE Wisconsin meeting cited above, it was argued 

that a farm is not over-priced as long as it sells for 

less than the value of buildings and fences. No matter 

whether depreciated or replacement value was meant, it em- 

phasizes the need for evaluation of farm structures in terms 

of earning capacity. Engineers, economists and farm man- 
agement men may well cooperate on this question. 
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Out of the manpower shortage 
and soaring demands for food 
production have come some un- 
usual “‘home-talent’? machines 
—to save time and labor. 


The machine shown mounted 
on this Diesel D2 Tractor is a 
home-made walnut shaker—con- 
trived on Cole Brothers Ranch, 
Whittier, California. 


With it, the Coles report, one 
man can shake 10 acres of 50- 
year-old walnut trees in one 
day. By the former method of 
using tractor and tower, it took 
3 men, 3 days, to shake 10 acres 
by hand. 

The “Caterpillar” Diesel Trac- 
tor has inspired considerable 
equipment development. It goes 
where it’s steered, when it’s 
asked. It is built to carry and 
power mounted equipment on 
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front, sides or rear. Its horsepower 
bonus is a constant invitation to 
combine farming operations or 
increase machinery capacity. 


These features are a challenge 
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to machinery-designing progress 
in the farm shop as well as in the 
Agricultural Engineering Devel-; 
opment Laboratory. 
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Water Policy in Relation to Western Agriculture 
: By Hon. Claude R. Wickard 


Secretary of Agriculture 


United States Department of Agricul- 

ture and the War Food Administra- 

tion in the development, use and disposal 

of water is obvious. Water and good soil 

are the two great natural resources that 

| must be present to make productive farm- 

ing possible. In extensive portions of the 

country such a combination occurs natural- 

ly; but there are large areas of good soil 

where men must either bring water to the 

land or drain it off before agriculture can 
become stable and prosperous. 

Action to bring in more water than 
local rain and snowfall provide is of partic- 
ular importance throughout great stretches 
of the West. In these areas, an adequate 
and realistic agricultural program includes 
active measures for providing water and 
controlling its use, and it is with this prob- 
lem that this statement is concerned. 

Two fundamental principles underlie 
the Department's water policy for the West. 
One is the conviction that the ultimate goal 
of every irrigation project must be the wel- 
fare of the families who make their homes on the land. The other 
is the conviction that a water policy, to be fully effective, must be 
part of a comprehensive policy for wise use of all of the Nation's 
natural resources. 

The great engineering skill that goes into the construction of 
dams, aqueducts, power plants, or other facilities must be matched 
by agricultural and other skills in putting them to productive use. 
Such developments must be of value to the people of the areas 
they serve. An irrigation system, for instance, should be a means 
of helping farm families to make their operations more stable and 
more profitable so that their level of living will be higher and 
More secure. At the same time, it should enable the farm people 
it serves directly to produce more of the things people of their 
own communities or other parts of the country need and want. 
Furthermore, no individual project should be so constructed or 
Operated that it would have repercussions in other areas that would 
counterbalance the benefits to the people immediately benefited. 

These considerations of human welfare lead directly to the 
second major objective of western water policy — integration with 
abroad natural resources policy for the region and the Nation. 

Water available in dry areas can serve many purposes, such as 
livestock and farmstead supplies, municipal, industrial and mining 
uses, in addition to irrigation and hydroelectric power, and, in some 
tases, navigation farther downstream. Even in the sections of the 
West with the least rainfall, water often can be destructive. Hence, 
tach stream should be viewed in relation to the needs for flood 
control all along its course. Obviously, the greatest benefits can 
Usually be obtained from a water supply by integrating its use for 
a many purposes as possible. Often the water supply which is 
used to generate hydroelectric power for farm and urban use also 
can be used for irrigation, and a reservoir used for storing water 
for irrigation and power often can be so constructed and operated 
as to provide protection against floods. 

Needs of industry and commerce and different kinds of agri- 
culture are tied in closely. The forests that protect upland water 
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supplies, for example, yield lumber for 
buildings on land irrigated by that same 
water downstream. Hay and forage grown 
under irrigation supplement range land 
grass. The areas of grass that support live- 
stock protect the watershed and safeguard 
downstream agriculture. If the range is 
overgrazed, failing supplies of supplemen- 
tary feed and increased flood damage down- 
stream are among the unhappy results. 

It is impossible to separate one use of 
water from the others, or water policy from 
agricultural policy as a whole. 

In the past, irrigation and other water 
developments have not always done as much 
as they might to advance the welfare of 
people and to fit into a nation-wide pattern 
for wise use of natural resources. There 
has been a marked trend, however, in these 
directions. 

Many of the earlier projects, dating 
from far back in the last century, were 
undertaken by the people of an immediate 
area for one specific purpose, with little re- 
gard to effects elsewhere in the watershed 
or to wider opportunities for benefit. As long as operations re- 
mained on a small scale, results of so limited a viewpoint were 
not so serious as they became when larger projects were planned 
to take in more territory, use more water and serve more people. 
The technical advance in engineering skills for storing and trans- 
porting water tended to run ahead of gains in the broader fields 
of agriculture and economics that would have enabled the wisest 
use of the water made available. It took time also for many people 
to realize the value of the broad, long view. 

The gap between what ought to be done and what is done has 
not yet been closed, although it is narrowing. Unsuitable lands 
have been irrigated; adequate water has failed to materialize; costs 
to farmers have outrun benefits; farm settlers have been stranded 
in untenable circumstances; harmful patterns of land use have been 
fostered. In most instances, these misfortunes trace back to ill- 
considered action—to failure to study each potential development 
from all sides and take full account of all its implications. Re- 
sponsibility for errors of omission or commission has been widely 
distributed among public agencies and private groups and organi- 
zations. For the most part, however, irrigation projects have tended 
to be more carefully planned as experience showed the way, and 
the good results are noticeable. 

The Department of Agriculture, with its definite responsibility 
for production of crops and livestock and for measures to prevent 
erosion and reduce flooding of agricultural land, thereby shares the 
responsibility for the development, control, and use of the national 
water resources and is deeply interested in other uses of water such 
as the production of electric power and improved navigation that 
affect farm living and the handling of farm products. 


Basically, the Department's water policy aims at the fullest and 
wisest use of water by the people immediately affected, with due 
regard for the present and long-range interests of all agriculture 
and of the Nation as a whole. 

Specific procedures for carrying out this central policy vary with 
different situations. Where farmers need more water than rainfall 
provides naturally, there are cases where individual farmers or 
small groups of farmers can best take responsibility for obtaining the 
additional water, and there are others involving larger operationg 
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Farming in many parts of the West and also in other areas of 
the country, where normal rainfall will support some agriculture, 
will be more stable and more profitable if further steps are taken 
to conserve available water supplies and to use them better and to 
develop additional supplies. In the main, farms in these areas need 
more adequate supplies for livestock and domestic-use, and for irri- 
gating home gardens and small feed acreages. 


In these situations, the development and use of water resources 
is largely a problem of farm management. The Department of Ag- 
riculture has the responsibility for helping all farmers who require 
assistance in this field. It already is acting to discharge that re- 
sponsibility by the coordinated operation of various congressionally 
authorized programs. The Agricultural Adjustment Agency makes 
payments to help farmers build small stockponds, dams and reser- 
voirs. The Farm Security Administration, through the water facili- 
ties program, provides loans and technical assistance to individual 
and small groups of farmers in the arid and semiarid areas for 
building ponds and wells, developing springs, building tanks and 
windmills, installing pumps, rehabilitating and constructing small 
irrigation systems and otherwise developing .and utilizing water. 

The Soil Conservation Service, through its technical assistance 
to farmers in soil conservation districts, has done much to stimulate 
better use of water and a consciousness for the need of structures 
properly designed to bring about the most practical use of water 
and land. The Forest Service is doing work of inestimable value 
in maintaining and improving the watersheds through forestation, 
reforestation, and range improvement. 

The Department of Agriculture intends to continue and expand 
all such assistance to individual farmers and small groups of farm- 
ers, not only in the West, but wherever it is needed. 


In large-scale operations, where responsibility for the engineer- 
ing works to bring water to the land rests with other agencies than 
the Department of Agriculture, this Department has definite and 
long-range responsibility for the farms and the people and has 
definite principles for furthering them. In connection with many 
projects, the principal engineering portions of which are constructed 
by the Bureau of Reclamation, the Department of Agriculture, un- 
der the provisions of the Wheeler-Case Act, handles the unit ad- 
justment, agricultural development and settlement phases and assists 
farmers in making effective use of available water. 

In relationship to the larger water-development projects, the 
Department's operating policies have been shaped to fit three major 
types of situations. 

First, there are the irrigation and other water projects that al- 
ready are in existence. On the 21 million acres now under irrigation 


it clearly is the Department’s job‘ to do everything in its power 


to help farm people make the best use of the available water. 
The Department has the same obligation to irrigation farmers as 
to all farmers, in dry or humid areas — obligations that touch on 
efficiency of production and marketing, levels of price and income, 
tenure, and so forth. Farm people of nearly every part of the 
country have their own sets of local problems; those problems in 
irrigated areas concern water in addition to the others. The whole 


ee 


The proper application to the land of 
water delivered from major reservoirs 
and the development of the water 
supply in smaller irrigation reservoirs 
are the concern of the Department of 
Agriculture 
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water supply for an area, for instance, may become inadequate, or 
facilities for making water available to individual farms may break 
down, wear out, or become obsolete. Especially in the older irri. 
gated areas, lower-lying lands may be waterlogged so that drainage 
is needed. Or special economic problems may exist, such as charges 
to farmers for water being out of line with benefits. 

The Department has long been working in a variety of ways to 
help meet the special needs of farmers on irrigated land. Its re. 
search activities, many of them in cooperation with State experi- 
ment stations, have provided much information on the application 
of water and the management of irrigated farms. Leveling of land 
for irrigation and preparation of lateral ditches and outlets are part 
of the Department’s program for the West. So is weed control, 
which plays an important role in improving the use of irrigated 
land. Payments are made to farmers for carrying out these prac. 
tices. Also, the Department, in helping soil conservation districts 
to assist farmers, provides technical assistance and some equipment 
to aid in leveling and ditching. It also provides loans to farmers 
to enable them to make better use of existing water supplies. Pro- 
grams for improving range and forest cover on the national forests 
build up underground supplies and protect the irrigation water 
supply at its source as well as help guard against floods down- 
stream. Educational work is carried on cooperatively with the 
states to encourage farmers to apply improved methods of using 
water. Annual snow surveys are made to help forecast water sup- 
plies for the year in most of the western drainage basins by mea- 
suring the depth and water content of the snowfall in upland 
regions. Economic and physical research relating to all phases of 
farming affected by water use is carried on. 

All of these varied efforts to aid farmers in irrigated areas 
should be continued, increased and broadened. 

Second, there are the irrigation projects of various agencies that 
have been authorized but construction of which is either incomplete 
or not yet begun. For example, the Department of the Interior has 
as many as 40 such projects, which when completed are expected 
to irrigate about 2.8 million acres of new land and to bring sup- 
plemental water to about 5.7 million acres which now have an in- 
adequate water supply. 

The over-all responsibility of the Department of Agriculture in 
relation to these projects is similar to that for the completed ones. 
The general questions of feasibility and desirability from an agri- 
cultural standpoint are not now at issue. Many of the projects are 
multipurpose and all have been authorized. The water wil! be 
brought to the land. The Department expects to help farmers make 
the best use of it through the approaches already outlined. But it 
may go further, by contributing its fuli share to the research and 
planning that is necessary to assure maximum benefits. 

Both technical and social aspects of each project require careful 
study. All the various uses for the water, together with needs for 
flood control, should be considered. Economies in conserving the 
use of water and in unit cost of construction often may be ob- 
tained by the development of a multipurpose project rather than 
several single-purpose projects that would yield the same benefits. 
For instance, every effort should be made to coordinate flood con- 
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trol with storage of flood waters for future use. In further support 
of downstream benefits, careful consideration should be given to 
proper care of watershed lands, to soil conservation, and other 
practices designed to sustain and modify runoff and streamflow. 

Irrigation projects must be so plotted and organized as to make 
new land available in adequate family sized units, and to give 
settlers reasonable prospects of success. Farm layouts, crops and 
types of farming adapted to the area, and the integration of the 
irrigation agriculture with the surrounding dry-land agriculture are 
just as important to success of a project as the location and design 
of engineering works. 

The cost of water should not be greater than can be paid from 
the additional proceeds received from farming the land under irri- 
gation, with due allowance for a reasonable standard of living for 
farm families. Flexible schedules for annual repayments on the 
costs of construction related to fluctuating farm returns would make 
water charges easier for farmers to meet and should result in a 
better repayment record. Speculation in raw land due to its pros- 
pective increased value because of a project should be prevented 
so that the increased cost of land may not offset the benefits from 
irrigation. 

Settlement. of a new area involves great problems. The old-time 
pioneering days are gone. Settlers on the frontier used to have a 
few years in which they were largely remote from the rest of the 
world. Now families on new land have to take their places im- 
mediately in the Nation’s complex economic structure. Yet a lot of 
pioneering still has to be done on newly irrigated land, and devel- 
opments that formerly took two generations must be crowded into 
a decade. Leveling the land for efficient irrigation, constructing 
the farm irrigation facilities, establishing field and farmstead lay- 
out, clearing and breaking out the land, selecting crops and getting 
them started, and constructing fences and buildings impose a host 
of problems on settlers. 


It is important that settlers get started on a sound and efficient 
basis, for the pattern established in the first two or three years of 
settlement may remain for a generation and be altered only with 
great difficulty and at considerable expense. On large projects there 
are acute community and group problems relating to such enter- 
prises as establishing roads, towns and schools. Many settlers will 
need technical and financial assistance in coping with their diffi- 
culties. 

The Department is aware of these problems and anxious to 
help solve them. Through its authorities for and operations of the 
tenant purchase and other programs, it is staffed and equipped by 
experience to advise and assist prospective settlers to locate them- 
selves and actually get established. These and all of the other De- 
partment programs for helping farmers can be of maximum benefit 
if their possibilities are considered before the water is brought in. 
The scope of. these programs should be broadened to put the De- 
partment in a position to help farmers get off to a good start on 
all new land. The Department is anxious to cooperate in every 
possible way toward making new projects of maximum benefit to 
the farmers of the area and the Nation as a whole. 
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Third, there are new projects, either those under discussion but 
not yet authorized, or those to be proposed in the future. 


The Department of Agriculture believes that top priority for 
new water developments should go to projects for bringing sup- 
plemental water to areas that already are being farmed but have 
inadequate supplies. Also, the Department is in favor of bringing 
new land into production when it is suited to agricultural use and 
when its cultivation offers irrigation farmers a reasonable prospect 
of success and appears to be in the national interest. The Depart- 
ment feels that it can aid materially and should participate in mak- 
ing these basic determinations. 


Much of the over-all planning already mentioned would be of 
the most use if it were done before a project is authorized. Infor- 
mation on the kind of agriculture that probably will be practiced 
on the new land, and on ways of getting farm families started, are 
highly relevant to the desirability of a project. It is essential that 
over-all planning include adequate and thorough soil surveys and 
classifications, and evaluation of the benefits to be obtained from 
irrigation. 

In particular, a firm estimate of direct and indirect benefits to 
people of the area is needed as a basis for determining the prob- 
able schedule of charges to beneficiaries. If a project has one or 
more purposes besides irrigation, the first step must be a decision 
as to what part of the total cost shall be charged to irrigation and 
how much to the other uses. The next step is to determine if all 
of the irrigation cost should be borne by farmers, and if not, how 
much should be charged to other beneficiaries or the Nation as a 
whole. Under no circumstances should farmers be charged more 
for irrigation than the water is worth to them. Nobody gains when 
the farm cost of water is higher than farmers can afford. The 
general public winds up bearing the excess anyhow, and the chief 
difference from starting out with a reasonable rate schedule and 
establishing it on some future date is that a generation or two of 
farm people have worn themselves out trying to meet excessive 
charges in the interim. 

The Department of Agriculture is in favor of a wise policy of 
bringing in new land. Assuming normal population growth, a 
rising standard of living and abandonment of “worn-out” and sub- 
marginal land, it is reasonable to suppose that some day all of the 
Nation’s potential good farm land will be needed. The chief con- 
siderations that should determine the wisdom of a proposal to 
bring in new land follow. 

New projects should be studied from the national and regional, 
as well as the local, viewpoints. This is in the interest not only 
of the general welfare, but also of the people of the local area, 
for in the long run the success of each project is largely dependent 
on how well it fits in with national production, demand and trans- 
portation of farm commodities. 

The relationship of new farm land to become available through 
a proposed irrigation project to the volume of farm land which 
may become available through drainage and other land improve- 
ment activities, should be considered. 


The desirability of developing new agricultural land should be 


Availability or lack of water for live- 

stock determines the success or failure 

of cattle ranches in the West. The De- 

partment of Agriculture through several 
of its agencies aid such water 


developments 
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balanced against probable 
domestic and foreign needs 
for our farm products. 

A recent analysis of 
agricultural production and 
consumption __ possibilities 
indicates that, if this coun- 
try achieves full domestic 
employment and maintains 
a moderately active foreign 
trade in the years after the 
war, there will in all 
probability be a need for 
atotal agricultural produc- 
tion considerably larger 
than that of the prewar 
years. How many acres of 
new farm land may be re- 
quired to supply this in- 
creased agricultural pro- 
duction depends, in great 
measure, on future im- 
provements in farm tech- 
nology. We have greatly 
increased our ability to 
produce food from a given 
acre of land in the past few years; and we have learned much 
about how to keep our soil from deteriorating and our land from 
becoming useless for farm purposes. 

With less than full employment, demands for food and fiber 
would be smaller. With less than the expected volume of foreign 
trade they would be smaller still. If farmers permit themselves to 
be priced out of domestic or foreign markets, the long-range de- 
mands for farm products would be shrunk even further. Realistic 
efforts to bring in significant amounts of new farm land call for 
vigorous action along all lines to expand farm markets, as well as 
to maintain full non-agricultural employment. 

Total production is by no means the only consideration. What- 
ever the over-all trend in requirements may be, there will be 
marked differences in demand among various products. Thus the 
type of production for which irrigable land is suited will be of 
great importance. 

Also, national requirements are not always the only criterion 
for judging the need for new farm land. Regional requirements 
can be significant too. In most cases, perhaps, it would be unwise 
to give regional situations too much weight, in view of the coun- 
try’s excellent transportation facilities and the demonstrated effect 
that production in one area has on other parts of the country. 
However, there are numerous farm products which because of their 
bulk or perishability are used to best advantage near the place they 
are produced. For a number of years, population in the West has 
been increasing much more rapidly than in the country as a whole, 
and it is probable that it will continue to do so for at least the 
next 15 years. This trend 
should be considered in ap- 
praising the wisdom of new 
irrigation projects. 

Furthermore, the time lag 
in bringing irrigation projects 
into operation needs to be 
considered. For large enter- 
prises, it takes years or even 
decades to do all the necessary 
planning and _ construction 
work, to settle new people 
and get all the land into pro- 
duction. The requirements of 
the moment, or the probable 
needs of the near future are 
not the only guides to the wis- 
dom of starting to bring in 
new land. We must not be 
afraid to plan boldly for wide 
use of our resources even when 
no immediate use is in sight. 


Research agencies of the Department of Agriculture conduct studies to develop 
This picture shows an experiment con- 
ducted by the Soil Conservation Service, in cooperation with Colorado Agricultural 
Experiment Station, to determine the time of travel of water in irrigation furrows 


improved methods of water utilization. 


The Soil Conservation Service conducts snow surveys in cooperation with 
the state agricultural experiment stations and other interested agencies for 
the purpose of forecasting water supply for irrigation 
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The need for integrat- 
ing new irrigation develop. 
ments, particularly in the 

- Great Plains, with existing 
dry-land agriculture should 
be considered with a view 
to providing a maximum 
number of dry-land farmers 
or ranchers with some irri- 
gated land for feed pro. 
duction and other special 
uses. This development 
would offer depencable 
sources of supplementary 
income and help farmers 
and ranchers weather peri- 
ods of drought. This prac. 
tice makes not only for 
efficient use of available 
water, but also for reduced 
costs to individual farmers. 
It can aid in the develop. 
ment of a more diversified 
agriculture for the maxi- 
mum number of farms in 
an irrigation area and thus 
help open the way to a more stable farm economy there. 

Also, in estimating how much farm land we will need in the 
future, it is not enough to start with the mere number of acres 
we have now and assume that they all will stay in production. 
Thousands of farms now being operated are so poor that they can- 
not yield adequate family incomes. Some of these lands should be 
put to less intensive use, such as timber or pasture. Other portions 
could be reorganized into farms of sufficient capacity to support 
a family. Present occupants of such land should be given oppor- 
tunities on better lands or in other types of enterprises. Thus, 
although an acre of good irrigated land has many times the pro- 
ductive capacity of an eroded “farmed-out’’ acre, the opening up 
of new land would not necessarily represent a net increase in the 
Nation’s or region’s agricultural plant when the retirement of old 
land is considered. In fact, balance could be maintained through 
retirement of sufficient amounts of submarginal land. National 
policy for bringing in new farm land should be part of a broad 
policy of land use that includes retirement of land that no longer 
should be under intensive cultivation as one of the measures to 
conserve human and soil resources. 

There will be an even greater stimulus to the demand for pro- 
ductive farms of family size when many of the farm boys who have 
gone to war return with the hope of entering agriculture. From 
all indications the supply of suitable farms will run far behind the 
demand. Although it would be unwise, and most unfair to the 
settlers themselves, to create new farms solely because people want- 
ed them, an integrated program of retiring ‘worn-out’? and sub- 
marginal land and opening 
new good land can help, at 
least. to meet the needs of 
qualified veterans and some 
others. 

Those are the main :«tti- 
tudes behind the Agriculture 
Department's support of well- 
considered plans for bringing 
in new land through water de- 
velopment and drainage «nd 
its interest in getting fiom 
existing water projects the 
maximum benefits to land ind 
people. Each water project can 
realize its fullest possibilities 
through integration with the 
total agricultural pattern. Just 
as certainly, no national pro- 
gram for better farming «nd 
wise land use can overlook the 
importance of developing 
water resources. 
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Agriculture’s Safety Challenge 


- By C. L. Hamilton 


MEMBER A.S.A.E. 


OST people think of a farm as a quiet, safe place com- 
M pared to the City. Noisy factories, shops or mills seem 


much more dangerous than a corn field or a quiet farm 
home, but accidents take the lives of more farm workers than are 
killed in any other industry. One may wonder why this toll is so 
great. The majority of farmers and agricultural leaders have done 
very little about accident prevention. As a result, a terrific toll of 
farm accidents has been piled up. What may be extremely hazard- 
ous is taken for granted because it has always been that way. 

The seriousness of the farm accident problem can be realized 
better when it is known that during 1943 all types of accidents 
cost agriculture about 17,200 deaths, 1,500,000 non-fatal injuries, 
25,000,000 man-days of work and, worst of all, inestimable human 
suffcring. The deaths and injuries alone represent 47 funerals a 
day and enough man-days of lost time to produce the entire wheat 
crop in this country during an average year. It is estimated that 
the cost of accidents and fires on farms including medical expense, 
insurance overhead and reduced crop production exceeds $1,000,- 
000,000 annually. 

Over two-fifths of the total, or 7500, fatalities are caused by 
farm home accidents; almost one-fourth, or 4500, are the result of 
farm work accidents. Public motor-vehicle accidents account for 
almost one-fourth and the remainder are other public accidents such 
as hunting and drowning. The records indicate that, if you work 
in agriculture, your chance of an accidental death is over twice as 
great as when you work in either the manufacturing or the trade 
and service industries. Only construction, the mining and quarry- 
ing or the transportation and public utilities industries have a 
higher accidental work death rate than agriculture. 

Such a toll of death and disability from preventable accidents 
should not be tolerated. Accidents are avoidable. Some industrial 
concerns have succeeded in practically eliminating accident losses 
with common sense preventative programs. Farm accidents can be 
reduced just as dramatically if accident hazards and unsafe work- 
ing habits are eliminated on every farm. Most of the remedies are 
simple, inexpensive and obvious. The principal requirement is de- 
termination to really do something about making our farms safe. 
Farm safety has been a talk-much and do-little subject long enough. 


The Challenge. If farm accidents are to be reduced, it will be 
necessary to reach most of our 6,000,000 farms and the 30,000,000 
people that live on them. We must reach them not only once but 
again and again and again. Many of their every-day habits of liv- 
ing, work or play must be changed. This is a tremendous task. 
There are over 9,000,000 adult farmers whose work practices have 
become deeply rooted by years of repetition and tradition. There 
are nearly 8,000,000 adult farm women whose homemaking prac- 
tices are equally well established. 
Farmers rule their own domains; 
they are widely scattered and slow to 
accept changes. There is no safety ‘ 
engineer on the job, as in industry, 
to eliminate accident hazards or fore- 
stall acts of thoughtlessness and care- 
lessness. In agriculture, other 
methods must be used. All available 
resources must be utilized. 

Fortunately the largest group, 
approximately 13,000,000, are the 
farm boys and girls. This group does 
not have so many unsafe practices 


to unlearn. They are more suscepti- ee 
ble and accessible to safety education. OCCUPATIONAL S 
Their work and education has adis- MOTOR VEHICLE 
tinct influence on their parents. There DUPLICATION 
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are nearly 19,000 high schools with departments of vocational ag- 
riculture and 500,000 4-H clubs in the United States. There are 
about 250,000 farm women groups throughout the country, ap- 
proximately 75,000 rural organizations and over 200,000 rural 
schools. These are some of the channels through which farm safety 
must be carried. 

Personal habits are not all that have to be changed in the in- 
terest of farm safety. Farm structures, of which there are nearly 
38,000,000, incorporate many accident hazards at the present time. 
Farm machinery and other equipment present similar problems. 
There are nearly 2,000,000 tractors and over 60,000,000 other field 
or farmstead machines. Two and one-half million farms are now 
serviced with electricity and all its appliances. The farm trucks, 
trailers, automobiles, guns, livestock and other items that may con- 
tribute to accidents also run into the millions. 

No single organization, no matter how large its budget, can do 
the job alone. If safety is to be integrated into the daily life of 
farm families, the most important people, the most influential or- 
ganizations, media or agencies for shaping opinion must get into 
the drive. If all the agencies that influence farm life work together 
in behalf of accident prevention, real results can be expected. Be- 
sides industry and established agricultural agencies, thousands of 
volunteer workers will be required to do the ultimate job. This 
army of volunteer workers or local leaders will be as vital to final 
success as they are in Red Cross programs, 4-H Club work or war 
bond sales. 

The National Safety Council in itself can only do a small part 
of the work that must be done for effective results. It is up to 
other organizations and interests — national, state and local — in- 
dustrial and governmental—large and small—to carry the message 


.of safety down to the individual farmer. The Council functions as 


a planning, stimulating and coordinating agency. It acts as a clear- 
inghouse for improved techniques and methods. It assists in the 
collection, preparation, and distribution of educational materials 
such as literature, posters, statistics, exhibits and visual aids. 

To facilitate the efforts of cooperating groups at all levels, state 
and local farm safety committees are being organized. Many states 
have already established safety committees to get teamwork started. 
All local agencies which can contribute to farm safety are usually 
represented on these committees. They pool their resources, plan 
and direct state or county safety programs. In the last year 4 or 5 
states have employed full-time farm safety specialists to follow 
through on established programs. 


A 4-Point Program. Farm safety is a four-point program: (1) 
statistics, (2) techniques, (3) education, and (4) action. Where 
all phases of the job are integrated, results can be expected if the 
work is carried out with persistence 
and thoroughness. Each organization 
or agency should select a part of the 
program where they can make the 
greatest contribution and coordinate 
their activities with others to round 
out a complete state or county 
program. 
~  Farm-accident statistics which 
show the type and causes of accidents 
in any state or community is a basic 
step. This information will show 
what is happening, what must be 
done and serve as a yardstick for 
measuring accomplishments. Devel- 
oping methods of securing this essen- 
tial information through schools, 
clubs, clippings, doctors, census or 
other surveys is no small undertak- 
ing. Developing accident prevention 
techniques and recommendations is 
another basic requirement for any 
. sound safety program. The multiplic- 
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ity of farm jobs, tools and equip- 
ment indicates the size of this 
phase. This phase is basically an 
engineering job where agricultur- 
al engineers can make their great- 
est contribution. 

Safety education is the big job 
where all agricultural agencies 
have much to contribute. Little 
improvement can be expected un- 
til farm people become safety 
conscious. Some may say that 
statistics and techniques should 
be developed before launching 
educational activities. The need 
for safety education is so great 
and the job so big that it cannot 
be delayed. We must attack all 
parts of the job simultaneously. 
Action or results is the ultimate 
goal. Action in locating and 
eliminating hazards or in forming 
safe-working habits on each in- 
dividual farm. 

Safety principles and practices 
must be developed and taught as 
an integral part of each farm job. 
They must be completely dove- 
tailed into farm work so they are 
readily accepted as a part of the 
job. Accident prevention will not 
be accepted where safety programs 
are maintained as a separate or parallel activity to other projects. 
This means that everyone who conducts agricultural educational 
work has a responsibility to see that the safety phase of a project 
is not overlooked. Assuming that someone else is responsible for 
safety is an easy way of delaying farm accident reduction. 

Agricultural Engineering Contributions. Can any group as 
vitally interested in the future well-being of agriculture as agricul- 
tural engineers afford to see thousands of farm people killed or 
disabled and a billion dollars wasted annually from accidents? This 
is a symptom of social backwardness. Death, permanent disability 
and loss of productive time are common enough through natural 
causes and need not be augmented by human failure. Agricultural 
engineers can make a worth-while contribution to all phases of the 
program, but the development of safety devices, techniques, and 
practices will be their primary responsibility. Those in extension, 
teaching, research and industry have corresponding farm safety 
obligations. 

Agricultural engineers have not stood idly by and done nothing 
about accident prevention. Anyone who has followed the activities 
of members of the American Society of Agricultural Engineers can 
already point to worthy contributions. The industry group that 
standardized tractor power take-offs and provided uniform shield- 
ing is an outstanding example. Improvements have also been made 
in shielding other parts of farm machinery. F. W. Duffee’s pioneer 
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work in developing the Wiscon- 
sin safety code for electric fence 
controllers and a safety hitch for 
tractors are other examples. The 
group of engineers that have been 
researching long hours to develop 
safe methods of storing high 
moisture content hay or grain are 
solving fire hazards as we'll as 
saving farm crops. Those devel- 
oping fireproof construction and 
safe electrical wiring methods for 
farms are making other contribu- 
tions. The safety education coy- 
ered in the classrooms and in ex- 
tension projects can also be 
mentioned. 


In the main, agricultural en- 
gineers have concentrated on some 
of the big problems related to 
safety. Those were the solutions 
that required considerable re- 
search, skill and ingenuity. In our 
enthusiasm to solve intricate prob- 
lems I believe we have neglected 
many of the common farm haz- 
ards. Common hazards account 
for the largest portion of farm 
accidents. They are the pitfalls 
which farmers encounter several 
times a day. Failure to do some- 
thing about these common haz- 
ards and habits leads to the same general type of accidents year 
after year. 


In some of the midwest states where farm accident surveys have 
been made, nearly half of the fatal and non-fatal farm machinery ac- 
cidents involve careless operation of tractors. In spite of this record, 
safe operation is frequently overlooked or forgotten in tractor re- 
pair and servicing schools. Of course, some work has been done 
both in extension and by manufacturers but the problem has not 
been given attention in proportion to the size of the job. The 
number of tractor accidents seems to be increasing instead of de- 
creasing. Somewhat the same condition can be cited for other farm 
machines in the high-accident group such as corn pickers and 
shellers, combines, circular saws and mowers. Many college bulle- 
tins have been prepared on machinery adjustment or repair, but I 
doubt if anything on safe operation is included. What have we 
done to reduce circular saw accidents? Have we even developed 
recommendations on how to saw wood safely? The farmer is usually 
left to his own resources. Instances could be pointed out where 
we have either encouraged or sanctioned the construction of home- 
made equipment that is actually hazardous. Frequently more atten- 
tion has been given to the protection of an implement than to the 


protection of the operator; safety plow hitches and lubrication sys- 
tems are examples. 


The farm structures group has an (Continued on page 148) 
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Flame Cultivation of Row Crops 
By P. W. Gull 


ITH the mechanical cotton picker becoming a reality as 
\X/ a farm machine, the need for a large labor supply to 
harvest the crop becomes unnecessary. About 40 per cent 
of the labor required to grow and harvest a cotton crop is used in 
seedbed preparation, planting, hoeing, and cultivation, and 60 per 
cent for harvesting. When harvesting is done mechanically, the year- 
round labor supply will be thrown out of balance. Having this in 
mind and also the need for lowered production costs, so that cot- 
ton can be produced at a price whereby it can compete with syn- 
thetic fibers and foreign growths, the Mississippi Delta Experiment 
Station has initiated an extensive cotton mechanization program. 

Production costs can be greatly reduced through the use of 
tractor equipment. The techniques and methods of using available 
tractor equipment for cotton production needs much study and 
thought on the part of experiment stations, farm implement com- 
panies, and farmers. 

At a recent group meeting, sponsored by the Delta Council and 
attended by fepresentatives of several machinery manufacturers, 
members of the staff of the Delta Experiment Station and Missis- 
sippi State College, and farmers from Arkansas and Mississippi 
interested in mechanical cotton farming, means and methods of 
seedbed preparation, planting and cultivation of cotton were dis- 
cussed. The discussions were predicated on the assumption that 
the cotton picker is a reliable farm implement. Development of 
ginning machinery and marketing and spinning facilities for handl- 
ing machine-picked cotton is mandatory if the picker is to be 
utilized to the fullest advantage. 

The theme of the discussions was how best to use present plant- 
ing and cultivating machinery to eliminate hand work in growing 
cotton. Some of the methods mentioned were check planting and 
cross Cultivation, drill planting and cross plowing, and drill plant- 
ing to a stand. The use of a rotary hoe in controlling weed growth 
in the rows or hills was also discussed. The point was brought 
out that at present no tillage implements are available either in 
production or an experimental stage of development that will com- 
pletely control undesired plant growth in the row from planting 
to harvest. 

It was with this thought in mind that the Delta Experiment 
Station accepted the opportunity to work with the Fijelen Research 
and Development Company in applying flame for the control of 
weeds and grass in cotton. 

The work in 1943 was done by Dr. J. Winston Neely and 
Sidney G. Brain. The machine which they used was a sulky-trailer 
type on which was mounted an air compressor, gasoline motor, 
and fuel tank. Four burners were mounted on three skids that 
dragged behind the sulky. The burners were mounted so that the 
flame was directed downward and across the row of cotton, one 


This is a paper presented at a meeting of the Southeast Section of 


the American Society of Agricultural Engineers at Atlanta, Ga., Feb- 
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Experiment Station. 


burner on each side of the row, and two rows were flamed in one 
operation. The burners for each row traveled on opposite sides of 
the row and were in tandem, thus the flames did not oppose each 
other and flare up into the plant. The burners on this machine 
were of the oil-air type whereby the fuel was pumped from the 
tank to the burner, and the air was under 60 lb pressure. Pilot 
lights were provided to ignite the burners. Considerable difficulty 
was experienced in keeping the burners lighted during field opera- 
tions. 

Mississippi Farm Research, February, 1945, describes the 1944 
machine as follows: “The 1944 machine was considerably improved 
for operation under Delta conditions. Tractor mounted, fuel was 
delivered under gravity instead of being under pressure; this eli- 
minated certain troubles in burner operation. The air compressor 
was driven from the power take-off, eliminating necessity for a 
motor. The addition at the Delta station of a spark plug in each 
burner head, a distributor driven from the shaft of the compressor. 
in conjunction with a coil and tractor battery, gave automatic igni- 
tion when the burners were cold, even with diesel No. 2 fuel. The 
machine was designed to carry an operator, in addition to the trac- 
tor driver, to keep the burners lighted and adjusted. Attachment 
of a power lift to raise and lower the burner assembly, in conjunc- 
tion with automatic ignition, did away with the necessity of an 
additional operator. 

“Another development at the station, in cooperation with the 
Fijelen Research and Development Company, was the use of flame 
for blocking cotton to a stand in the drill (Cotton and Cotton Oil 
Press, October, 1944). Five open-end metal boxes were attached 
to each of two cultivator wheels mounted on an axle. The axle 
serving as burner supports so that a burner is pointed toward the 
drill from each side, the wheels are pulled along the two rows. 
The boxes encase the cotton on about 5 in of row, shielding the 
young plants from the flame, with all plants unprotected exposed 
to the flame. Thirty-two acres were blocked successfully at a cost 
of 47¢ per acre, exclusive of depreciation on machinery.” 

The following discussions of the work and results for 1943 are 
quoted from Mississippi Circular 118: ““An experiment was set up 
in which four treatments were tested. The experimental design 
consisted of six series of four-row, 1/27-acre plots, arranged in 
simple randomized blocks. The two center rows were harvested 
for yield determinations. The four treatments were as follows: 

Cultivation—no hoeing—no flaming 
Cultivation—no hoeing—flaming 
No cultivation—no hoeing—flaming 
Cultivation—hoeing—no flaming 


“All plots germinated on May 12 and were plowed three times 
and thinned and hoed once before the test was started on June 12. 
The cotton was 6 to 8 in high at the beginning of the flaming ex- 
periment. Each of the plots was heavily infested with grasses and 


weeds, principally crabgrass, ‘watergrass’, and careless weeds 
(Amaranthus). 


Two views of the 1944 model sizz-weeder or ‘‘flame cultivator’. 


The chopping attachment is shown in the right-hand view 
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“The cultivation—no hoeing—no flaming plots were cultivated 
June 15 and July 6 with sweeps on a walking cultivator. No ad- 
ditional effort was made to control weeds in the drill. At the time 
the first picking was made, the cotton plants were completely 
‘wrapped’ in crabgrass; ‘watergrass’, a species of panicum; morn- 
ing glory; and two other types of ‘tie vines’. Some ‘nut grass’ and 
an occasional plant of Johnson grass were found. 

“The cultivation — no hoeing — flaming plots were flamed on 
the beds on June 12, June 15, June 22, June 25, June 28, and 
July 2. The first four flamings were required to kill the mass of 
weeds and grasses at the beginning of the test. These plots were 
plowed on June 15 and July 6, but no hoeing was done after the 
test was started. At the time of frost the plots were practically 
free of weeds; only an occasional plant of crabgrass and morning 
glory and a very small amount of nut grass were found. 

“The no cultivation—no hoeing—flaming plots were flamed on 
the beds on June 12, June 15, June 22, June 25, June 28 and 
July 2. The first four flamings were required to clean the plots, 
since the test was started with heavy weed and grass infestations. 
The middles were flamed on July 2. No hoeing or plowing was 
done after the test was started. There were fewer weed and grass 
plants than were found in the cultivated plots. 

“The cultivation—hoeing—no flaming plots were cultivated on 
June 15 and on July 6, and were hoed on June 14 and July 7. A 
very large amount of weeds and grasses was removed in the first 
hoeing, and a considerable amount in the second hoeing. These 
plots were handled in the same way as the general crop, and the 
treatment may be considered as a regular plantation practice. The 
amount of weeds and grasses at the time of frost was small, but 
probably more than occurred in the-flamed plots. 

“The total yields of seed cotton for the four treatments are 
given in Table 1. Under the conditions of this experiment, no 
significant difference between the plantation practice and the flam- 
ing alone treatments or between the plantation practice and the 
cultivation and flaming combination treatments was obtained. A 
significantly smaller yield was obtained from the plots in which 
the weeds in the drill were not controlled than was obtained from 
the other three treatments.” 


TABLE 1. TOTAL YIELDS OF SEED COTTON FROM FOUR TREAT- 
MENTS IN A WEED-CONTROL EXPERIMENT, STONEVILLE, 
MISSISSIPPI, 1943, SIX REPLICATIONS, TWO CENTER 
ROWS OF FOUR-ROW PLOTS 


Seed cotton 


Treatment per acre, lb 
Cultivation—no hoeing—no flaming 1506 
Cultivation—no hoeing—flaming 2130 
No cultivation—no hoeing—flaming 2033 
Cultivation—hoeing—no flaming (plantation practice) 2141 
Difference barely significant 196 
Difference highly significant 271 


The 1944 work with the sizz-weeder or “flame cultivator” was 
included in an over-all cotton mechanization experiment whereby 
drill vs. check, defoliated vs. undefoliated, hoed vs. flamed, and 
machine vs. hand picking were compared. The experiment was a 
split-plot factorial, with defoliation and drill and check making up 
the whole plots. These were arranged in two Latin squares making 
eight replications in all. In the hoed plots all thinning and con- 
trol of weeds in the row were accomplished by hand. No thinning 
was necessary in the check stands, for either hoed or flamed plots. 
The drill cotton was thinned with the Dixie cotton chopper, but 
due to unfavorable conditions at the time of chopping, a very poor 
job was done. In order that thinning would not be a variable, 
these plots were “dressed up’ by hand. 

The average yield of seed cotton of drill and check for the 
hoed plots was 1190 lb per acre, and for flamed plots, 1133 Ib. 
This difference is not large enough to be significant. All other 
factors measured, such as fiber length, fiber strength, grade uni- 
formity, moisture content of seed cotton, lint and seed and spin- 
ning value were not affected. The free fatty acid content of flamed 
cotton was lower than for the hoed plots at the 1 per cent level of 
significance. 

In this work no hand labor was necessary in checked and 
flamed plots. In the drill and flamed plots hand labor was neces- 
sary only for additional thinning. The plots were flamed from four 
to eight times, depending upon the type and amount of grass and 
weed infestation present. Both hoed and flamed plots received the 
same cultivation. At the end of the season the flame plots were as 
free of grass and weeds as the hoed plots. 
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Corn and soybeans have been flamed at the Delta station. Ob. 
servations made indicate that corn can be flamed successfully at a 
rather young stage, and soybeans are rather easily injured even 
when rather advanced in growth. 

In 1944 an attempt was made to determine the earliest possible 
date for flaming cotton. The conclusion from these observations 
was that cotton should be 6 to 8 in tall and the stem at the ground 
line at least 3/16 in in diameter. Plants 14 in or smaller in diam. 
eter definitely showed burning injury and stricturing. 

Seven flame cultivators similar to that described above were in 
operation on Delta plantations in 1944. All users of these ma. 
chines have reported favorable results. 


Agriculture’s Safety Challenge 
(Continued from page 146) 


equal responsibility for safety in their field. Falls are one of the 
leading causes of farm accidents and it is estimated that many farm. 
ers spend at least half of their time in working around or in farm 
buildings. Accidents from falls are high in the farm home and in 
barns. In farm home planning little thought is given to develop- 
ing safe stairways, porches, unobstructive lines of traffic or other 
safety features. Thousands of barn plans have been distributed to 
farmers, but I doubt if any safety features such as handrailed stair- 
ways to lofts, guarded loft floor openings, or safe platforms for 
servicing hay forks have been included. We have done little in 
developing or providing safe facilities for getting ensilage cutter 
spouts into 30 or 40-ft silos. Many other instances could be pointed 
out where we have neglected farm safety. 

There has been improved structural designs developed for farm 
buildings, but invariably the simple safety trimmings for the pro- 
tection of workers have been omitted or forgotten. 

The rapid spread of electricity to farms adds new accident haz- 
ards; when used the wrong way, it becomes a death trap. The use 
of motor fuels, explosives and other combustible materials creates 
similar farm hazards. They have safety rules all of their own that 
must be followed on every farm. A farmer's safety responsibilities 
go beyond the boundaries of his farm. Public motor-vehicle acci- 
dents cause unnecessary suffering in too many farm families. 

Members of the A.S.A.E. have the know-how to do the job if 
they elect to apply it. There is no other agricultural group that 
can contribute as much in the field of research and development of 
farm safety techniques as agricultural engineers. The home man- 
agement and livestock specialists are other subject-matter groups 
involved in farm safety practices but the solution to some of their 
hazards in engineering — stairway design and safety bull pens — 
are examples. Engineering is so vital in developing practical solu- 
tions to most of the farm accident hazards that it can determine 
the failure or success of a safety program. Where safety recom- 
mendations are not sound or practical, educational activities become 
ineffective. 

Farm* work simplification is receiving attention in many states. 
As these studies spread to farm jobs that involve machinery, build- 
ings and other equipment, safe practices become important as well 
as efficiency. Even finding easier ways to do farm work contributes 
to safety because it reduces fatigue. An overworked farmer docsn't 
have time to think, and if he doesn’t think, accidents are bound to 
occur. Improving unsafe arrangements or work methods goes hand 
in hand with improving inefficiency. The man that gets things 
done is the man who places safety first. He is the man who de- 
votes his time safely and skillfully. 

We have made a good start in farm safety but we still have a 
long way to go. When the movement gains friends, strength, and 
prestige, the practice of safety will become more and more popular. 
Once a ball really gets rolling it can gather momentum fast. We 
know that accidents can be prevented. We have the technical kn wl- 


edge and professional skills for the job. Gaining national accépt-. 


ance of safety as an essential part of farm living and farm \ ork 
is the real test facing agriculture. 

We cannot draft men for this war against accidents. We can 
only ask everyone to volunteer — to become a participant and, ac- 
cording to his means, a contributor or sponsor. Let’s see that no 
agricultural engineer shirks his duty. There may be no bands no 
headlines or no songs to recognize those who do the ground work, 
but there will be a great humanitarian satisfaction if we make ag- 
riculture the safest place in which to work and live. 
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The Postwar Farm Structures Situation 
By K. J. T. Ekblaw 


FELLOW A.S.A.E. 


emphasize the importance of farm buildings, to discuss 

some of the factors that will affect the farm building 
situation after the war, and to advise you most earnestly that you 
must be ready after the war to help the farmer solve his building 
problems. ; 

The building problem is one of the most serious with which 
the farmer will be faced after the war. 

Changes of great magnitude have come to agriculture in recent 
years; Changes in crops, changes in types of equipment, changes in 
methods and processes, changes in markets, changes in manage- 
ment, changes in living conditions and standards; but there has 
been little or no fundamental change in farm buildings for nearly 
a century. Because of this particular fact, it is reasonable to expect 
that changes in buildings may come with a rush; and with changes 
come problems. 

The buildings on a farm are always an important part of it. 
Their importance is not generally realized or appreciated because 
buildings are not glamorous, because they stand so long in one 
place that we become used to them, and because no one takes time 
to consider the essential part that buildings play in sheltering crops, 
livestock, machinery and the farm family. 

About one-third of the total value of real farm property in the 
United States is tied up in buildings. In a number of states, their 
importance as measured by their intrinsic value and by their ad- 
vantages as essential equipment is much greater than the farm land 
itself. 

According to the 1940 census, farm buildings in the United 
States are worth a little more than ten billion dollars, which repre- 
sents a substantial reduction from the previous census value. The 
general trend before the present war was for a continuance of the 
lowering of values; use, decay and obsolescence were all helping 
such a reduction then, and the destructive influence of these three 
factors has been intensified during the war. 

At various times different agricultural engineers have called 
attention to the serious deterioration that has been occurring in the 
physical plant of the American farm as represented by farm build- 
ings. This deterioration has been especially marked in the last 
twenty-five or thirty years, beginning with the time of the first 
World War. Very little effective work was done to counteract de- 
preciation in the twenty-five years preceding the outbreak of the 
present war; farm buildings deteriorated more rapidly than they 
could be repaired or replaced. The deterioration has proceeded at 
an augmented rate in the last three or four years because of the 
scarcity of materials and labor. 

Now let us bring the 
picture home and see what 
it looks like. 

In the eight southeastern 
states, including Virginia, 
North and South Carolina, 
Georgia, Florida, Alabama, 
Mississippi and Tennessee, a 
group of states of which At- 
lanta is in some ways the 
center, there are more than 
a billion and a quarter dol- 
lars worth of farm build- 
ings. That amount presents 
Present appraised valuation, 
which may be only a half 
or a third of their replace- 
ment value. These buildings 
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This paper was presented 
at a meeting of the Southeast 
Section of the American Socie- 
ty of Agricultural Engineers 
me eet. Ga. February, 


Me than anything else, the purpose of this paper is to 


K. J. T EXKBLAW is agri- 
cultural engineer, American 
Zine Institute. 


New and improved farming methods and processes require new and improved 
types of buildings, and designs for such buildings should be made in accord 
with their basic functional requirements 


constitute an investment four or five times as great as the invest- 
ment in machinery and equipment in these same states. While a 
great stir is made about farm machinery these days, relatively little 
is said about farm buildings. 

The reason I bring in this comparison between farm machinery 
and farm buildings is not because I wish to disparage the interest 
displayed in farm machinery. In fact, I am thoroughly in accord 
with the emphasis that is laid upon the importance of farm ma- 
chinery and the part that it plays in crop production, but I must 
insist that agricultural engineers are failing in their duty when they 
neglect to consider the even greater importance of farm buildings. 

Of what use is it to raise an extra hundred bushels of grain if 
it is to be lost by storage in a building with a leaking roof? 

Of what use is it to increase production when we know that 
under present conditions four out of nine pigs farrowed never reach 
maturity because of inadequate and insanitary housing? 

Of what use is it to develop and construct improved farm ma- 
chinery, when as much as 50 per cent of the effective service life 
of such complex items as tractors, combines and harvesters is lost 
for the lack of proper and adequate shelter? 

Let’s determine to balance our thinking and our efforts and give 
this problem of farm buildings the attention it deserves. 

You may be interested in knowing what is happening in one 
of your neighboring states. The following figures were given in a 
letter by Prof. David S. Weaver of North Carolina. During the 
ten-year period preceding the 1940 census, 77 of the 100 counties 
in North Carolina had a decrease in farm building valuation; in 
one of them the decrease amounted to $1,600,000; and this was 
during one of the most prosperous eras in the history of the state, 
in a county whose income from tobacco alone amounts to more 
than $15,000,000 per year. 

In Missouri, which is not very much further north, a survey 
made in 1943, covering more than 400 farms in twenty typical 
counties, revealed that 73 per cent of the barns and 59 per cent of 
the other service buildings, were in need of immediate repairs. Re- 
pairs were impossible on 14 per cent of the barns and 16 per cent 
of the other service buildings, because the buildings were too far 
gone for repairs. 

Going a little further north, and across the Mississippi River, 
to Illinois, a study made on the buildings of some 300 or 400 
typical farms indicates that the average age of general-purpose barns 
is 49 years, none being under 20 years of age. These barns are 
62.5 per cent depreciated, according to Prof. Deane G. Carter, un- 
der whose direction the survey was made. He estimates that on the 
average farm in Illinois the general-purpose barn will require an 
expenditure of $1,650 to re- 
store its usefulness, to say 
nothing of an additional cost 
to revamp the barn for more 
modern use. When you are 
reminded that there are more 
than 250,000 farms in IIli- 
nois, you can see what a 
problem the farmers of that 
state are facing in just put- 
ting their barns into shape. 

I have cited these figures 
and these examples to em- 
phasize the fact that the 
postwar farm building situ- 
ation is really a serious one 
for the whole country and 
for this section. 

Competent authorities, 
estimating on a very conser- 
vative basis, figure that at 
least twenty billion dollars 
will have to be spent for re- 
habilitation or reconstruction 
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of farm buildings for the whole country during the next ten years, 
which means a national expenditure of at least two billion dollars 
per year. 

If that same ratio is maintained for this section, where you 
have more than a billion dollars worth of farm buildings, the ten- 
year cost of building rehabilitation and reconstruction after the war 
will be not less than two billion dollars or two hundred million 
dollars per year. 

I sincerely hope that you will bear this figure in mind and 
think about it seriously. Of course a figure of two billion dollars 
seems small when compared with the tremendous figures we have 
heard in connection with war expenditures; but here we are, a 
group of thirty or forty agricultural engineers, who are going to 
have, or at least should have, a great deal to say and a great deal 
to do about spending two billion dollars. It is a job that is big 
enough to demand serious consideration from every one of us. 

From the single standpoint of counteracting depreciation, see 
what the job looks like. Assuming that our farm buildings in this 
section are worth a billion and a quarter dollars, how much do 
they depreciate annually? What is a fair depreciation rate? Of 
course much depends upon the type of building and for what it is 
used, but four per cent should be a reasonable average. Four per 
cent of one billion and a quarter dollars is fifty million dollars. 

If you, as agricultural engineers, are interested in stopping fur- 
ther depreciation of buildings, in conserving the investment which 
the farmers of the Southeast already have in buildings, there is a 
fifty-million-dollar job for you that has to be done every year. Is 
the job big enough to attract your interest? Are you big enough 
to be interested in the job? 

Let's look at some of the other phases of the situation. 

What will be the financial condition of the farmer when the 
war is over? From all indications he is going to be in a better 
financial condition than he has ever been before. His debts are 
going to be smaller; his cash and credit position is going to be 
better; and his savings are going to be greater than ever before. 

Figures from the U. S. Department of Agriculture prove that 
expenditures for farm buildings and repair follow the same general 
trend as does farm income; that is, when farm income is good the 
farmer spends money for buildings; when his income is reduced 
his building expenditures are reduced. So it is natural to conclude 
that when the farmer has plenty of money he is going to spend 
money for buildings. 

As a matter of fact, the farmer will have to spend a great deal 
of money for his buildings. Not only for repair and the rehabilita- 
tion of his present plant, but for the construction of many build- 
ings which will be needed to meet the demands of new and better 
farming practices. 

If two billion dollars must be spent in this section in the ten 
years following the war, who is going to guide the farmer in this 
expenditure, to insure that the money will be spent wisely and 
intelligently ? 

It is certain that there will be plenty of competition for the 
farmer's dollar; every branch of the manufacturing industry will 
be attempting to get its claws upon it. -The farmer is not a build- 
ing specialist; he will need advice as to how to spend his money 
in order to get the best buildings. Where is he going to get that 
help? 

To determine the general viewpoint of agricultural specialists 
in the South toward the section’s building problems, I made an 
inquiry of some twenty-five or thirty men in various fields — in 
crops, livestock, poultry. The results were very disappointing. Most 
of these specialists seemed to know very little about farm build- 
ings, and apparently cared less. Of course, in the favorable climate 
of the South, buildings are not as vital as they are in some other 
sections; but the lack of interest and knowledge is, to my mind, 
deplorable. — 

Certainly the farm buildings of southern farms can be improved. 
Some of the steps toward improvement are basic and important, 
others are very minor and are important only in their universal 
application. Practically no one has any definite ideas as to the 
economy of farm structures, whether any are really needed or not, 
or if any are needed, what they should be like. The inability of 
farmers to pay for buildings, of almost any kind whatsoever, was 
generally emphasized, but financing seemed not to be a problem; 
ample funds were available for lending at favorable rates. 

Will not the postwar period be a good time to correct condi- 
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tions such as were described in one of the letters I received: “Our 
farm buildings are in a deplorable state. . . . One of our brilliant 
young farm leaders, a member of the state legislature, made the 
statement that the average value of the rural home in North Caro. 
lina was $445. If six people live in such a house, the cost is about 
$76 per person. Yet we would not want to build a dairy barn for 
that amount per cow. Are we raising our future citizens in struc. 
tures not suitable for purebred cattle?” 

No state in this section has more than one farm building 
specialist on its extension staff. In some states there is not even 
one man. True, each state has its farm building plan service, which 
will probably do a great deal of good, but it is impossible to reach 
a million farmers through this avenue alone. County agents know 
very little about farm buildings and can give little help. Manufac- 
turers of building materials will render some service through their 
dealers, but we all know that such service is totally inadequate to 


the demand that will certainly arise. Something more will have to 
be done in this direction. 


That brings up the matter as to what agencies will handle this 
matter of service to the farmer in solving his building problems. 
It is no secret that more than one governmental agency recognizes 
the extent and importance of the farm building problem and views 
with avidity the huge expenditures that are going to be made for 
building purposes in the farm field. What a juicy plum this would 
be to get control of! I don’t know what the answer is to this prob- 
lem. Agricultural engineers who are specialists in farm structures 
should be the ones who should be most interested in this particular 
matter, but the interest shown is deplorably low. 

A dangerous factor in the postwar situation is the flood of new 
and untried building materials which is certain to flow into the 
farm field. Lumber, that old standby, is short in supply and is 
likely to continue so for some time after the war. It may be two 
or three years before an adequate supply of good building lumber 
reaches the farm. The same is true of steel. Some steel companies 
are seriously wondering where they are going to find enough steel 
for roofing because the demand for other types of steel products, 
that can be sold more profitably, is going to be so great. Substi- 
tute materials of various types are already on the market. Some of 
them have great value and merit, but others are untried and may 
not stand up under conditions of farm usage. 

To continue with the material theme, there is another phase of 
it that may become serious. Heretofore the United States has been 
its own principal market for building materials. With new inter- 
national viewpoints and systems that seem to be coming into 
vogue, we shall probably be compelled, for a time at least, to share 
some of these favorite types of material, short in supply as they 
may be, with other sections of the world. It is not stretching the 
imagination too far to say that it is entirely possible that the farm- 
ers in the United States will have to compete with the world for 
the materials necessary for the reconstruction and rehabilitation of 
their buildings. 

The question of competent labor for the construction of farm 
buildings will have to be solved. Most farmers, fortunately, are 
able to do much of their own building; but the trouble is going 
to be for the farmer to find the time to do it. On larger buildings 
experienced help must be hired. Where will the farmer get it? 
City carpenters want the union wage scale which seems high to the 
farmers, and in fact they can’t afford to pay it. The old-time, com- 
petent country carpenters, who were willing to work at reasonable 
rates, seem to have faded out of the picture. 

Some authorities believe that considerable dependence may be 
placed upon returned soldiers who will have developed enough 
skill in carpentry to undertake building jobs successfully. It is 
possible that vocational schools can also contribute their share of 
workmen in the building field. Certainly little help will come from 
cities and towns, for the demand there for artisans promises to be 
heavy for years to come. 

New and improved farming methods -and processes will require 
new and improved types of buildings. The designs for these are 
not yet extant. New types of materials are fast coming into use 
and most farmers do not have the knowledge of how best to use 
them. Plywood, plastics, ceramics, new metals —all have possi- 
bilities; but who is going to show the farmer how to use them? 

Probably some of you know about the Farm Structures Insti- 
tute, an informal organization of agricultural engineers representing 
producers of basic building materials. Their purpose is primarily to 
improve the design and construction of (Continued on page 155) 
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Mechanical Filbert Nut Picker 


By F. E. Price and R. N. Lunde 


MEMBER A.S.A.E. 


work which has been done by agricultural engineers of the 

Oregon Agricultural Experiment Station on the development 
of a suction type filbert nut picker than a complete report on the 
project due to the fact that considerably more work is needed be- 
fore a completely satisfactory machine is developed. We do, how- 
ever, believe that considerable progress has been made. With the 
experience and results already established, the ideas now at hand 
give promise of a satisfactory solution to all the problems which 
at this time remain to be solved. 

Mechanical picking of filberts and walnuts has been an intri- 
guing idea to many growers and engineers for a long time. Rela- 
tively little has been done about it, however. Recent high labor 
costs and scarcities furnished a much greater impetus, and the de- 
mand for some kind of mechanical harvesting method became much 
more insistent. As a result, the decision to start on this project 
was made in the spring of 1943, and work was started in July of 
that year. Since filberts seemed at that time to offer fewer prob- 
lems, and because the suction method of picking up the nuts 
seemed most feasible to us, we decided to try the suction method 
on filberts first. We hoped that if we could successfully handle 
filberts, we might possibly use the same type of equipment on 
walnuts. 

The first part of this report deals briefly with the 1943 ma- 
chine which was constructed and tested in the field. This first 
machine was built on a Ford tractor. The suction was provided by 
a Rembert type cotton suction fan mounted on the rear of the trac- 
tor and driven from the tractor belt pulley. This type of fan was 
chosen because at that time we did not know of any kind of de- 
vice for removing the nuts from the air stream before they reached 
the fan. The Rembert fan has a perforated shield on the suction 
side of the wheel which prevents material of any size from getting 
into the blades; consequently, the nuts could go through the fan 
without being cracked. This fan had a 35x4-in, six-blade paddle- 
wheel mounted in a 9-in wide spiral case, the extra clearance being 
all on the suction side. The discharge was to the rear on the 


Te paper is more in the nature of a progress report on the 


* bottom. 


The suction nozzles for picking up the nuts were suspended in 
front of the tractor and connected by means of flexible canvas 
cuffs, stovepipe and plywood ducts to the fan inlet. These nozzles 
were pulled along by a knee-action linkage which permitted them 
to follow the ground contour independently. They were carried 
about one inch off the ground by a glider shoe under the center 
of each nozzle. We found that three 15x2-in nozzles were all we 


This is a paper presented at a meeting of the Pacific Coast Section 


of the American Society of Agricultural Engineers at Davis, Calif., 
January, 1945. 
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heer and assistant agricultural engineer, Oregon Agricultural Experi- 
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had fan capacity to handle, due to insufficient power. 

Since we were particularly concerned with learning if nuts 
could be picked up by suction, we spent little time on the problem 
of separating or catching the nuts. They were caught in a small 
trailer pulled behind, as they came out of the fan discharge. Ply- 
wood baffles in the trailer stopped most of the nuts, but also caught 
a lot of dirt. 

After trying several types of nozzles, we finally found a design 
that worked quite well. It was made of sheet metal, with a straight 
vertical lift and a horizontal lip or skirt at the opening on both 
front and back sides. These cause the air to travel parallel to the 
ground, and the two streams of air from both front and back meet- 
ing under the nozzle opening create a very good lifting action. We 
found that the nozzles work best when designed to have a con- 
stant cross-sectional area, so that air velocities do not change. Also, 
the whole suction system should be designed similarly. 

In order to get sufficient power to the fan, the tractor engine 
had to be operated at full throttle, and with such a high engine 
speed the ground speed in low gear was much too fast. By tow- 
ing this tractor with another, we found that 114 miles per hour 
was about the maximum speed permissible for clean picking. 

The static suction as measured in these nozzles was eight inches 
of water when operating satisfactorily. However, static at the noz- 
zles now seems to us to be of less importance than velocity. Well- 
designed nozzles and ducts will work better with a static of only 
4/4 in at the nozzle, than these early designs did with 8 in. 

Results indicated that the suction method was entirely feasible, 
so it was decided that another machine would be built for the 
1944 season, with such changes as experience indicated were neces- 
sary. 

This next machine was built upon an old automobile chassis 
in which an extra transmission was installed so that ground speeds 
of less than one mile per hour were easily obtained. The fan was 
mounted on the rear and driven by an automobile engine through 
four C-section V belts. Also, we obtained a 6-in wide fan wheel 
instead of the original 4-in one, which increased fan capacity and 
efficiency a great deal. 

Nozzles were mounted in front of the chassis as before, but 
were larger this time, being 191/. in by 2 in, and four in number. 
This gave an 80-in swath, the extra width beyond that necessary 
to clean a path ahead of the wheels being offset to the left side, 
so this side could be operated next to the trees. Connections from 
the nozzles were 7-in diameter round flexible rubber hoses. These 
were connected by pairs into wys to 10-in diameter round ducts, 
which were in turn wyed into the main duct leading to the fan 
suction. This main duct was equal in cross-sectional area to the 
two 10-in rounds, so constant velocity was maintained throughout 
the system. Particular care was taken in the design to keep the 
machine as low as possible in order to get in under the filbert 
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Two views of the 1944 model mechanical filbert nut picker developed by Oregon agricultural engineers 
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trees. Limb lifters made of pipe were installed on the left side 
to slide the low limbs up over the nozzles and hood and driver's 
head. The maximum height on the machine, at the top of the fan 
housing, was 54 in above the ground. 

Separation of the nuts on this machine was by means of a re- 
volving-grid unit similar to one developed by W. P. Stokes of 
Forest Grove, Orégon, in a small unit with which he had been 
experimenting. This separator was installed on a trailer, working 
on the discharge side of the fan and connected to it by means of 
a piece of 15-in flexible hose. The nuts were put through the Rem- 
bert fan as before. The separator removed the nuts from the air 
stream and dropped them into a hopper from which they were 
elevated by a chain drag conveyor to a sacking chute. The leaves 
passed on through the separator with the air, and we had expected 
that the loose nut husks would do likewise. However, these husks 
are much heavier than leaves, and practically all of them were 
caught with the nuts and consequently went into the sacks. Be- 
cause of close clearance at one or more points, some nuts were 
cracked in the separator. Drive for the separator and conveyor was 
from a small air-cooled engine on the trailer. 

This machine was field-tested much more extensively than the 
previous one. Construction on the car chassis with springs per- 
mitted travel over the highway at normal speeds, so we could get 
around to different areas quickly and easily. We conducted trials 
in many different orchards in the Willamette Valley from Spring- 
field in Lane County to Hillsboro in Washington County, and 
practically all counties in between. Altogether, the machine tra- 
velled about 500 miles to-and from the different areas. 

The results of these trials brought much interesting informa- 
tion to light. Soil conditions varied so widely that no two orchards 
were alike. Moisture conditions also varied extensively from a dry 
dusty condition to operation in a pouring rain. Incidentally, the 
results in the rain were better than some in the dry loose soils. 

We have decided that it will be necessary to have the nozzle 
height off the ground, as controlled by the glider shoe, adjustable. 
This has already been taken care of with a wide adjustable shoe 
located entirely behind the nozzle instead of underneath. Another 
factor which causes trouble is a heavy wet layer of leaves on top 
of the nuts. This large volume of packed wet leaves tends to choke 
up the nozzles frequently. We are going to try rebuilding the 
nozzles so that the rear skirt is about 14 to 34 in lower than the 
front side, thereby permitting the front to be a little higher off 
the ground without losing the lifting action. We have not had an 
opportunity to try this out in the orchard, but tests with nuts and 
leaves on sod indicate much better results. 

After a rain, a large percentage of the nuts are found to be 
cemented to the ground tightly enough to resist very effectively 
the suction lift of the nozzles. This can be taken care of by having 
a light brush or rake unit dragged ahead which will roll the nuts 
loose. This brush can be mounted on the nozzle-support frame so 
it can be lowered for use at any time, or carried up out of the 
way when not needed. 

Wet soil, loose enough to be sucked up, constitutes the worst 
problem, as it cakes inside the nozzles, ducts, fan, and separator, 
until the whole machine chokes up. In one instance it loaded up 
completely in about 50 ft of ground travel. Many times we dug 
about 200 lb of mud out of the suction ducts. Most of this trouble 
was due to the soil being loose and cloddy before the rain. Proper 
preparation by dragging and rolling previous to harvest will elimi- 
nate most of this trouble. If the ground is smooth and hard, little 
trouble is experienced, as witness the fact that one of our best 
operations was in a heavy rain on well-prepared ground. A spray 
of wet mud and water blew out the discharge, but the machine 
did not choke up. In sandy soils, the amount of moisture with 
which we can successfully operate is naturally higher than with the 
more sticky soil types. Wetness is definitely a limiting factor; like- 
wise, so is a very loose dry condition. 

The separation unit behind the fan was a disappointment. The 
original, as built by Mr. Stokes, was used ahead of the fan, and 
our experience indicates that that is where it belongs. Also, a 
minimum length of suction duct between nozzles and separator is 
desirable. Taking the nuts out ahead of the fan will also eliminate 
the need for a Rembert type of fan, and permit the use of a more 
efficient type. 

Tests of the unit showed we were using from 25 to 30 hp to 
handle 6500 cu ft of air with a static suction at the fan of 514 in 
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of water. This is a lot of power for that much performance. The 
air velocity in the nozzle opening figures out to be exactly 109 
feet per second, which we think is a good figure for use in future 
designs. 

Our next project will be to try to design the separator in ahead 
of the fan; and then, if possible, get a more efficient fan. Remov- 
ing the perforated disk on the present fan will help some. 

Gordon Goodpasture, of Leaburg, Oregon, became interested in 
a machine during the summer of 1944 and decided to build one 
without waiting for the results of our experimental work. The 
machine he constructed was built very similar to our own, using 
the same type and size of fan, but with the Stoke’s separator aliead 
of the fan, and with the shield removed from the fan wheel. This 
machine worked quite well, using less power than ours needed. He 
harvested almost all of a crop of 74,000 lb of nuts with it that 
season, under some very unfavorable weather conditions. He is 
quite well satisfied with the machine, and with minor changes and 
improvements intends to continue using it in the future. 

Due to the fact that most filbert trees branch out low down, it 
is almost impossible to get our fixed-nozzle machine close enough 
to the trees to clean up all the area. A strip from one to three 
feet wide on either side of the tree row usually will be left. To 
us, it seems that the most practical way to pick up this strip is 
with smaller hand-operated nozzles. This could be managed in 
either of two ways. One would be to have one hand nozzle oper- 
ated by a man behind the machine, who would clean this strip to 
the center of the tree row while the machine travelled through. 
The other way would be to leave the strips and pick them in a 
separate operation. Two or four hand nozzles could be used in 
this case, operated on both sides while the machine travelled down 
the center. 

For hilly orchards steep enough to require cultivation with a 
track-laying tractor, it is unlikely that any wheeled picking machine 
could be used. In this case a satisfactory solution might be the 
mounting of a smaller fan, separating, husking and sacking unit 
on the track-laying tractor, operating from the power take-off. This 
unit could have capacity for four hand nozzles, two to work ahead 
and one either side of the tractor, thus picking the whole area 
between tree rows in one operation. Such a unit could also be 
mounted on a wheeled tractor and used on level ground, and would 
be an economical and practical unit for small acreages. We hope 
to get such a unit designed and constructed before the 1945. har- 
vest season. 

The capacity of our machine with the 80-in swath travelling at 
1144 miles per hour, theoretically, would be almost 114 acres per 
hour. Actually, of course, this will not be attained. Coverage of 
one-half to one acre per hour would probably be closer. We did 
not operate long enough at any one time to get any data on acre- 
age capacity. Mr. Goodpasture’s operations were so hampered by 
weather conditions and the resulting necessity for frequent stops 
to clean out the machine that he did not get any accurate data 
either. His total area picked was 75 acres, which we think is about 
the seasonal capacity for one machine of this size. Under favor- 
able conditions it probably could cover 100 acres per season. Fuel 
consumption ran about 21/ gal of gasoline per hour. 

To summarize briefly, the successful harvesting of filberts by the 
suction method depends on the following conditions, all of which 
we think can be successfully provided: 

1 Proper preparation of the ground before harvest by us: of 
suitable drags and rollers. 

2 Picking up of the nuts, leaves and husks by means of the 
nozzles which are already quite satisfactory; nuts stuck to the 
ground to be rolled loose with a brush. 

3 Separation of nuts, loose husks, and nuts still stuck in the 
husk, before they get to the fan. The leaves and dirt are to go on 
through the fan. 

4 Putting the separated mass (loose nuts, nuts in the husk, and 
loose husks) through a husker. This is a simple compact unit 
which removes the nuts still stuck in the husk and at the sime 
time breaks up any clods the size of a nut which may have been 
caught. 

5 Removing the husks from the nuts. This can be done by a 
suction connection to the fan. 

6 Sacking clean nuts after the husks have been removed. When 
the above factors have been properly accomplished, we should have 
a completely successful machine, (Continued on page 155) 
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Obtaining Soil Cores for Permeability Tests 
By W. E. Goode and J. E. Christiansen 


in part by pumping from wells to the extent that the water table 

is being lowered year by year, this recession of the water level 
presents an increasingly serious situation. The installation of heavier 
pumping equipment increases capital investment, operation, and 
maintenance costs; and, under present conditions, it is not difficult 
to foresee-the possibility that at some not too far-distant date these 
costs will have increased to the point that many now profitable 
farms will be forced out of production. 

One remedial measure is the spreading of surplus water during 
periods of high stream flow on non-agricultural lands for the pur- 
pose of supplementing the available underground water and raising 
the water table. This has been practiced to a limited extent in 
southern California**. 


Preliminary field studies in the North Kern Water Storage Dis- 
trict in the San Joaquin Valley (H. L. Haehl, unpublished data, 
1943) on some 20 tracts ranging in size from 0.01 to 57.9 acres 
and extending over periods up to 6 years, indicated that the infil- 
tration rates dropped rapidly to very low values after the first 2 or 
3 weeks of submergence and at lesser rates of decline continuously 
thereafter, To determine the feasibility of artificially spreading sur- 
plus water in that area, and to ascertain the causes of the decreases 
in infiltration rates which had been observed, a joint study was 
undertaken by several federal and state agenciest. As part of this 
study a number of undisturbed soil cores were to be obtained from 
the feld for permeability tests under prolonged submergence. For 
this study, it appeared advisable to use rather large cores, and the 
taking of these cores for such tests presented many problems. Some 
investigators” * * * have taken small cores, 6 to 9 in in length, but 
no reference was found to any attempt to take cores 3 ft long for 
permeability tests. Therefore, it became necessary to work out effec- 
tive methods for doing this. 

The first cores were obtained in steel pipes approximately 5 in 
inside diameter and 40 in long. Later transparent “‘lucite” cylinders 
41, in inside diameter were used. Preliminary tests indicated that 
tight-fitting cores could not be obtained in the steel pipe without 
excessive compression of the soil. Some clearance between the soil 
core and the wall of the pipe was necessary in order to obtain the 
core, and then this space had to be sealed before the permeability 
tests could be made. 

Obtaining Cores in Steel Cylinders, The 
first cylinders used for obtaining soil cores 
were made from used oil-well casing, 5-1/32 
in inside diameter. The casing was cut into 
40-in lengths, cleaned on the inside with a 
steel brush, and drilled and tapped, 1%-in 
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N.F. thread, for manometer connections. A cutting shoe was ma- 
chined to fit over the end of the casing. This shoe cut a core 47% in 
in diameter, leaving an annular space of 5/64 in between the soil 
core and wall of the pipe. The steel cylinder with cutting shoe 
attached, showing the holes for manometer connections, is illustrated 
in Fig. 1. 

The cores were obtained by jacking the casing into the soil and 
simultaneously excavating around the outside. The jacking was done 
against a 4x6-in crossbeam supported by two steel-screw anchors 
screwed into the soil to a depth of 3 to 4 ft. 

The steel anchors (Fig. 2) were made from a combined har- 
vester-thresher grain conveyer screw, 4 in inside diameter and 36 in 
long, cut in two and welded to a 34-in pipe which was threaded 
for a distance of 18 in at the top and a nut provided for making 
adjustment in height. The spiral which originally was only spot- 
welded, was strengthened by welding it solid to the 34-in shaft. 

The anchors were installed by first making holes with a soil 
tube to a depth of 4 or 5 ft, and the anchor was then screwed in. 
In most soils, the anchors are very readily installed and withdrawn, 
but will withstand a pull of several thousand pounds. They have 
proved more satisfactory than several types of commercial anchors 
which have been tried. 

After obtaining the cores, the surface of the soil in the core was 
covered with a piece of cloth and the remainder of the pipe filled 
with sand or soil. The lower end was trimmed off flush with the end 
of the pipe. Both ends were covered with wooden blocks which 
were wired in place. The cores were transported to Riverside in a 
truck, being placed on a bed of straw to reduce vibration and possi- 
ble damage to the core. They were carried in a horizontal position 
with the manometer holes on the upper side. 

Preparation for Testing, At the laboratory, the cores were pre- 
pared for permeability tests in the following manner: They were 
first placed in an inclined position and sealed as described below. 
They were then inverted, and soil was removed from the lower end 
to a depth of 2cm. This space was then filled with 1cm of sand, 
and 1cm of fine gravel to form a filter which would permit the 
water passing through the core to move laterally to the center out- 
let tube with little resistance. A small brass-wire screen was then 
placed on the gravel, over which was fitted a wooden block with a 
rubber gasket. This joint was made water- 
tight with two tie rods passing through the 
block and clamping over the opposite end of 
the cylinder. A 1%4-in galvanized iron nip- 
ple was screwed into the outlet hole in the 
wooden block. The assembly was then 
righted and placed on the testing rack in 
such a manner that a constant depth of water 
could be maintained over the soil surface. 

Several methods of sealing the space be- 
tween the core and the wall of the pipe 
were considered. This seal should be im- 
permeable, or nearly so, and should not af- 
fect the permeability of the core itself. 
Paraffin has been used for this purpose on 
small cores where the temperature can be 
adequately controlled* * *. An attempt to 
seal the large cores with paraffin did not 
prove successful, as it was found that the 
hot paraffin penetrated the soil very readily. 
Preliminary tests using a semifluid mud ap- 
peared promising. The soil chosen for this 
purpose was a clay containing an appreci- 
able amount of exchangeable sodium. This 
mud was nearly impermeable to water move- 
ment. The seal was placed by injecting the 
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Fig. 1 (Left) Forty-inch steel cylinder with 

cutting shoe attached, showing holes for 

manometer connections. Upper two holes 4 in 

apart; others 6in e Fig. 2 (Right) One of 
the steel-screw anchors 


mud through the manometers with a modi- 
fied grease gun. The core was held in an 
inclined position and the mud was injected 
first in the lower hole. The injection was 
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continued in each hole until it appeared in the next higher hole. 
This mud seal was quite satisfactory for some of the cores, but for 
others there appeared to be leakage along the wall of the pipe as 
indicated by the manometer behavior. This method of sealing was 
therefore discarded and the remainder of the cores taken in the 
steel cylinders were sealed with a dry soil, 

In later tests a slightly larger casing approximately 5-3/16 in 
inside diameter was used. The cutting shoe diameter was 4-13/16 in, 
leaving an annular space 3/16 in wide. This space was filled in the 
field as soon as the cylinder had been sunk to the desired depth. A 
sieved soil (40 mesh) of low permeability was used. It was worked 
down around the sides of the core with a 1/16x1/-in spring-steel 
tamper. The core was held in the approximate center of the pipe 
with three spacers which were withdrawn slowly as the space was 
filled. Some soil was scraped from the sides of the core during the 
process, and there was no way to determine just how much the 
core was disturbed. Furthermore, there was always doubt as to the 
actual effective diameter of the core, because some water could pass 
through the seal. Whether or not the space was completely filled 
was difficult to determine. In spite of these objections, all of the 
cores sealed in this manner appeared satisfactory from the standpoint 
of manometer behavior during the prolonged tests. 


Obtaining Soil Cores in Lucite Cylinders. Two of the chief dis- 
advantages of the steel cylinder were the necessity for sealing and 
the inability to observe the condition of the cores. Griffith’ reported 
success in obtaining tight-fitting, short cores of loam soils in 
smooth-wall cylinders, which eliminated the difficulties associated 
with sealing. Brass cylinders 31/4 in in diameter and 16 in long 
were tried and proved satisfactory in so far as the soil compression 
and elimination of sealing were concerned. Glass tubing was con- 
sidered unsuitable because of its fragility and the difficulties of 
machining and drilling for manometer connections. It was believed 
that transparent plastic tubes would obviate all these difficulties. 
Some transparent lucite cylinders, 41/ in inside diameter with 1-in 
wall thickness, were obtained and cut into 16-in lengths. At each 
manometer location the wall of the cylinder was doubled by cement- 
ing on a “button”, 11% in square, of the same material. The cylin- 
ders were then drilled and tapped, 4-in N.F, thread, for the mano- 
meter connections. These holes were filled with short brass screws 
to provide a smooth inside surface while obtaining the core, 

A cutting shoe was machined to fit over the end of the lucite 
cylinder to cut a core of approximately the same diameter as the 
cylinder, a slight clearance being allowed. Preliminary tests indi- 


Fig. 4 (Left) Guide stem and split jacket containing cylinder with cut- 
ting shoe attached e Fig. 5 (Right) Obtaining soil core in lucite cylinder 
with core machine 


Fig. 3 From left to right, 16-in lucite cylinder, rubber liner, cutting shoe, 
steel jacket, core prepared for transportation, and core prepared for 
testing 


cated that this clearance was sufficient to allow the core to move 
freely through the cylinder with little or no compression of the 
soil, but that when wetted the soil would swell sufficiently to pro- 
vide a complete seal. 

A steel jacket was made from a piece of standard 5-in pipe of 
the proper length, threaded on one end. This jacket was split 
down one side. Across this split a jackscrew was placed at the 
center of the length to spread the pipe for inserting the lucite 
cylinder. Two clamp screws were provided, one at each end, for 
clamping the jacket tightly around the lucite cylinder. A liner was 
cut from a sheet of rubber-gasket material, 1 in thick, with holes 
for the reinforcing buttons. This liner wraps around the lucite 
cylinder before it is inserted in the steel jacket and provides a 
cushioned grip on the cylinder, and protects it from possible dam- 
age. Fig. 3 shows, from left to right, the transparent lucite cylin- 
der, the rubber liner, the cutting shoe, the steel jacket, a soil core 
as taken from the field, and a core prepared for permeability tests. 

A guide stem was made from a 3-ft length of 4-in pipe welded 
into a 5-in pipe coupling which screws onto the steel jacket as 
shown in Fig. 4 which shows the complete assembly ready for 
taking a core. 

A special machine was devised for holding this assembly in a 
vertical position while jacking it into the soil. This machine was 
improvised from a piece of equipment previously used for a dif- 
ferent purpose. It consists of a tower made from two 4x11/-in 
steel channels 7 ft long mounted on a base and provided with heavy 
steel rings at the top. This machine is shown in Fig. 5, The stem 
and jacket assembly fits into the space between the vertical channels 
and is held by two guides which slide in the channels. The tower 
is bolted to a frame made from 4x6-in timbers, 6 ft long, which are 
anchored to the soil with 4 steel-screw anchors of the type pre- 
viously described. The top of the tower is anchored to the frame 
with 4 chains with turnbuckles so that it can be accurately plumbed 
and held rigidly while the core is obtained, As the jacket assembly 
is forced into the ground with a hydraulic jack, soil is excavated 
from around the outside. For most soils, the jacking pressure is 
very low and the anchor chains are not always used. 

Before the core is taken, two leveled stakes are driven on oppo- 
site sides of, and in line with, the center of the core site. A straight- 
edge is laid across these stakes and the distance to the soil surface 
at the core center is carefully measured. Before the core is removed 
from the soil, the stem is unscrewed and removed and the distance 
to the soil surface is again measured in order to determine the com- 
pression of the soil. All of the compression, as determined in this 
manner, is not confined to the core as some of it occurs in the soil 
below the cutting shoe. In most instances, the total measured com- 
pression for the 16-in cores was less than 2 cm. 

The jacket and cylinder containing the core is then removed 
from the hole that has been excavated around it, being careful to 
prevent the core from slipping from the cylinder. The jacket is 
spread and lifted off the cylinder and the core examined for defects. 
A core with cutting shoe still attached is shown in Fig. 6. If con- 
sidered satisfactory, the surface of the soil is covered with a cloth 
and the remaining space in the cylinder filled with sand or soil. 
The upper end of the cylinder is then covered with a recessed 
wooden block and the core is inverted so that the cutting shoe can 
be removed. The lower end is then trimmed flush with the end of 
the cylinder and covered with another recessed block. The end 
blocks are then wired in place and the core again inverted to its 
original position, It is carried upright in a box on a bed of straw 
or excelsior to minimize vibration. 
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At the laboratory, the cores are prepared for permeability tests 
in much the same manner as the cores in steel cylinders, except that 
the soil is removed from the lower end to a depth of only 1.6 cm 
instead of 2cm. The wooden block at the bottom is fitted with an 
outlet tube forming a trap with an air vent at the top and a side 
outlet for an extra manometer so that the over-all head loss can be 
more accurately determined. The lucite cylinder and core with the 
outlet trap and the two lower manometers connected is shown in 
Fig. 7. 

After a number of cores had been taken and tested in the 16-in 
cylinders the question arose as to the practicability of taking cores 
comparable in length with those previously taken in the steel cylin- 
ders. Some 36-in lucite cylinders were prepared, and a steel jacket 
similar in design to that for the 16-in cylinders was constructed. 
Two cores were taken in a hard, dry Hesperia sandy loam with 
very little measurable compression and with only such difficulties 
as were due to the extreme dryness of the soil. Experience indicates 
that a soil which is moist, but not too wet, is easiest to sample. 
The core illustrated in Fig. 6 shows some shear at points around 
the circumference, which would have been less had the soil been 
slightly drier. It is impossible to avoid completely these shear frac- 
tures in some soils (which holds true as regards both metal and 
plastic cylinders). However, after five days submergence the shear 
fractures in the core in question had closed up, as was the case 
with a number of other cores. In other soils the fractures did not 
completely close. Some difficulties have been experienced in gravel- 
ly soils. These difficulties are experienced with both metal and 
plastic cylinders and arise more from the cuttting shoe than from 
the type of cylinder used. 


SUMMARY AND CONCLUSIONS 

Methods and equipment for obtaining large undisturbed soil 
cores for permeability tests have been devised and more than 50 
cores have been obtained and tested. Sealing the space between 
the core and wall of the cylinder with dry, sieved soil has proved 
satisfactory. The use of transparent plastic cylinders has made it 
possible to obtain tight-fitting cores which eliminate the necessity 
for sealing. In taking cores in the field in metal cylinders the con- 
clusion that a good core has been obtained is based on circumstan- 
tial evidence. By using the transparent plastic cylinders the condi- 
tion of the core is evident as soon as the jacket is removed, and if 
defective, it can be discarded at once and another core taken. In 


Fig. 6 (Left) Core in lucite 
cylinder as taken from the 
field. Cutting shoe still at- 
tached e Fig. 7 (Below) Side 
view of lucite cylinder and 
core ready for test. Upper 
manometers removed for 
clarity. Water supply inlet 
tube at upper right 
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the laboratory the rate of saturation of cores in transparent cylinders 
can be seen and controlled, and during the permeability test the 
retention or absorption of air, any structural changes, any “blowing 
out” or channeling around manometer openings, or other phe- 
nomena taking place may be observed and recorded. 
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Postwar Structures Situation 
(Continued from page 150) 


all types of farm buildings. The Institute recognizes the responsi- 
bility of the building material industry to the farmer. It encourages 
cooperative effort among material producers, also between private 
industry and public service groups in the farm structures field. It 
has already initiated several general movements which undoubtedly 
will work to improve the general condition of farm buildings. 

One of the results of the activities of the Farm Structures In- 
stitute has been the organization of a group of sixteen midwest 
colleges for the purpose of more thorough study and more positive 
action on farm building problems. This group has under consi- 
deration now the preparation of a federal bill for farm structures 
research which, if put into effect, will advance the cause of farm 
structures immeasurably. Probably similar state groups will be or- 
ganized in different sections of the country. 

Research in basic functional requirements of farm buildings is 
fundamental to farm building advancement; but it is going to take 
a long time before such research bears results, and we cannot count 
upon it to help us immediately in the solution of postwar building 
problems. 

The postwar farm building situation appears to me to be about 


-as follows: 


1 A tremendous need will exist for the rehabilitation and 
modernization of old and for construction of new farm buildings. 

2 Little attention is being given to designing buildings to meet 
modern farming demands. A few examples may be cited of im- 
proved design, but agriculture in general will’ continue to suffer 
from a lack of properly designed buildings. 

3 The standard types of building material are likely to be in 
short supply for a considerable period, and the necessity for using 
new and untried materials may result in a great waste of time, 
effort and money. 

4 Construction in the farm field will also likely be hampered 
by a shortage of skilled building labor, which in turn will serious- 
ly hamper efficient postwar production. 

The situation appears to me to be rather bad; it is serious and 
may have serious consequences. As agricultural engineers we should 
view it with apprehension and with determination to give it our 
best thought and attention. Prompt and radical action is necessary 
if the situation is to be materially improved. 


Mechanical Nut Picker 
(Continued from page 152) 


We tried our machine on walnuts, which were picked up very 
well, but the long-stemmed, ropy wet leaves wrapped around every- 
thing that rotated, and fouled up the separator and elevating con- 
veyor. In Oregon where the walnuts are left on the trees until 
they drop out of the hulls, and possibly one-half the leaves are 
also down—both phenomena dependent on a hard rain to cause 
them to happen — we have some conditions that are going to be 
very hard to overcome. We do not anticipate outstanding success 
for the suction method of harvesting as applied to walnuts under 
these conditions. For other Pacific Coast walnut areas where the 
soil is very dry and loose at harvest time, so much of this ‘soil 
will be sucked up and blown around that this method does not 
appear to be very promising there either. 
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Factors that Affect Surface Sealing and Infiltration 
of Exposed Soil Surfaces 


By W. D. Ellison and C. S. Slater 


MEMBER A.S.A.E. 


rainstorms consists of a thin layer of compacted soil which is 

less permeable to water than the material immediately beneath 
it. Wollny'*, in 1877, recognized that raindrops beating on the 
surface of the soil may reduce its permeability. Numerous investi- 
gators have since reported on various phases of this problem, Low- 
dermilk? Borst and Woodburn’, and Laws‘. Duley and Kelly* pho- 
tographed such a layer and concluded it was a key factor affecting 
infiltration. Bennett® found that surface sealing is associated with 
sheet erosion and is variable for different soils. Ellison’ reported 


Ts seal that usually forms on exposed soil surfaces during 


that the primary cause of sheet erosion is raindrop impact and the _ 


associated splash, and that the breaking down of aggregates and 
muddying of surface water in the sheet erosion process causes a 
partial closing of pores in the surface soils which form the seal. 

Surface sealing studies, reported in this paper, are based on ex- 
periments where variable raindrop impact was applied to soil sur- 
faces. Infiltration was measured and the soil carried by splash was 
computed. This investigation was made to test these assumptions: 
It was thought that the permeability of the soil surface seal formed 
during rainfall may be governed by (a) the severity of mixing and 
puddling of surface soils by raindrop impact and (b) the specific 
physical properties of the soil so puddled. It was assumed that (a) 
the severity of the puddling and resulting permeability of the sur- 
face seal would be proportional to the quantity of soil carried by 
the raindrop splash and (b) the soil differences which would affect 
permeability of the seal could be shown by mechanical and aggre- 
gate analysis. 


TABLE 1. MECHANICAL ANALYSIS OF SOILS* 


Soil No. 2 to 0.05 mm 0.05 to 0.005 to Less than 
0.005 mm 0.002 mm 0.002 mm 
I 27.3 48.8 9.7 14.2 
II 18.6 57.4 12.5 11.5 
Ill 19.8 55.7 12.3 12.2 
IV 29.3 54.4 10.3 6.0 


*Analysis by R. L. Burling and F. R. Dreibelbis 


TABLE 2. AGGREGATE ANALYSIS OF SOILS* 


mined by the splash erosion formula’ which is E=KV**d'"')°*, 
where K is a constant, V=velocity of raindrops in feet per second, 
d=diameter of drops in millimeters, and J=rainfall intensity in 
inches per hour. This formula was developed experimentally using 
eroded Muskingum silt loam which was similar to soils I anc II. 
To determine if the formula would apply to soil IV, three splash 
tests were later made on this soil and the results were of the same 
magnitude as indicated by the formula. Although these three tests 
can not be accepted as conclusive evidence that the formula will 
apply with a high degree of accuracy to all conditions of rainfall 
on the four soils for which infiltration has been measured, they did 
show that the formula can be used for these exploratory studies. 

Effects of Rainfall Duration on Surface Sealing. The data in 
Table 3 show that a small amount of surface sealing occurs on these 
soils without raindrop impact, when E equals zero. This is shown 
by tests 1, 2, 22, and 26. This sealing is associated with the effects 
of wetting, slacking, and with adjustments of soil surface particles 
under the influence of surface water. The rates of such sealing are 
shown to be very slow and fairly uniform throughout a long time 
interval. 

Extensive reductions in infilttation rates, as shown in tests 3, 4, 
20, 21, 24, 25, and 29, were invariably associated with the larger 
values of E. Here the rates of sealing were greatest during the 
early part of the storm, and a large part of the sealing occurred 
during the first five minutes of rainfall. Since the extent of the 
surface sealing. varies with rainfall duration as well as with rain- 
drop impact, it is important that differences in time periods be 
recognized in studies of the data. 


Effects of Rainfall Splash. The calculated values of soil splashed 
by raindrops were plotted against observed rates of infiltration to 
observe the general effect of E on infiltration rates. After plotting 
the points for all time periods, a smooth curve was drawn for each 
soil type through the various groups of points. The curves were 
established graphically and the results are shown in Fig. 1. These 
results allow four inferences to be made which are summarized as 


Soil Larger than 2 tol 1 to 0.5 0.5 to 0.25 to Less than follows: 
No. 2mm, % mm, % mm, % 0.25 0.105 0.105, % “ : ot : } 
mm, % mm, % 1 Infiltration rates are highly sensitive to changes in E (quanti- 
1 7.3 =? on? =? 13.1 55.7 ties of soil carried by the raindrop splash). Low infiltration rates 
I 23 i . 5 33.1 : : F 
nt 93.7 19.5 16.0 112 10.0 39.6 are associated with high values of E. 
IV 14.6 16.2 18.8 16.4 14.5 19.5 
*Analysis by R. L. Burling and F. R. Dreibelbis. TABLE 3. SUMMARY OF INFILTRATION DATA* Grams (£) 
} Test Soil Drop Drop Rainfall Infiltration rate at — aan 
Experiments ana Experimental Data. The No. No. — diameters, intensity 5min, 15min, 30min, ihr, (computed) 
details of the equipment and plots used as well ‘ i oy ed pi - re - — min 
as experimental techniques were reported in 2 u 0 5.1 6.7 3.5 3.2 3.0 28 0 
7, 8, 9 I 10.2 5.1 6.4 1.8 7 6 6 34.1 
other papers : es 4 II 20.4 5.1 5.8 1.4 .0 oO 643 
Four soils were used in this study and the P o ‘ es a 
ranges in their textural and aggregate composi- 8 Ilr 3.1 51 43 i aH . 
tions are shown by the analyses given in Tables 7 Til 3.1 5.1 6.9 5.7 4.6 3.5 2.7 2 
sper 8 III 3.1 5.1 11.4 6.1 4.3 3.5 3.0 3 
The results of infiltration tests shown in 9 = oH 2 re he . = 3 
Table 3 are for the four soils listed in Tables a III 6.1 5.1 6.5 4.9 2.7 2.1 2.0 3.7 
1 and 2. These data include observations for . sie 10.2 5.1 3.3 1.4 1.0 8 22 
several different periods of artificial rainfall  }8 = 10.2 5.1 4.7 3.2 1.5 1.1 1.0 28 
: : : : 10.2 5.1 4.7 3.6 1.5 1.1 1.0 28 
duration on each of the four soils, while using 15 III 10.2 5.1 6.7 2.0 1.0 i 35 
different sizes and velocities of raindrops and 16 III 10.2 5.1 6.9 2.4 1.3 1.2 36 
different intensities of rainfall. pad = = as = as 8 52 
The amount of soil carried by raindrop 49 Tl 10.2 35 68 ae ip Ly ad = 
splash (denoted in Table 3 by E) was deter- 20 Ill 10.2 3.5 6.8 2.6 1.6 1.4 1.3 24 
21 III 20.4 5.1 6.5 ry 3 692 
This paper was prepared expressly for AGRICUL- 22 IV 0 5.1 6.6 6.5 6.4 6.3 6.1 0 
TURAL ENGINEERING. 23 IV 3.1 5.1 6.4 6.3 5.2 4.4 3.7 2 
W. D. ELLISON and C. S. SLATER are, respec- 24 Iv 10.2 5.1 6.5 3.6 2.1 1.8 34 
tively, hydraulic engineer, division of drainage and 25 IV 20.4 5.1 6.5 1.5 PL i 7 733 
water control (research), and soil scientist, division 
of erosion control practices (research), Soil Con- 4 2 a ne Me} a =? = 9 0 2 
servation Service, U.S. Department of Agriculture. 28 I 31 54 70 20 ; £4 14 12 2 
*Superscript numbers refer to the bibliography 29 I 10.2 5.1 6.8 14 2 1 36 
at the end of paper *Analysis by R. L. Burling and W. D. Ellison. 
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2 The relationships of E to infiltra- 
tion are different for each of the four 
soils tested, thus indicating that soil 
properties play an important role in the 
sealing process. 


SE CSE Oe ER NE ee fe Se ee 
Averagé curves for all time periods mall 
Showing relations of soil “E" in raindrop splash to infiltration 
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Soils 1,0, ond 


3 The infiltration capacities of these 
four soils, though widely different when 
E is very small, all approach equality as 
they approach zero with increasing values 


of E. This indicates that the most per- 
meable soil tested in this work (soil IV) 
will have but very little more infiltration 


capacity than the least permeable soil 
tested (soil 1) when the bare surfaces of 


both are exposed to heavy rainfall im- 
pact, as the infiltration data in Table 3 


intitration im mmcnes per hour 


show to be the case. 
| Differences in splash erosion, 


gencrally, must be accounted for before 


any comparison of soil permeability can 
be made on basis of soil characteristics. 


Effects of Soil Physical Properties. 
The differences among the curves in Fig. 
1 scem to be consistent with variations lilts || 
in soil composition. Table 4 was pre- eet | 
pared to show trends in the effects ot 
clay and aggregation on infiltration rates. 
Percentage figures for the small aggre- 
gatcs and clay, taken from Tables 1 and 2, were rounded off to 
the nearest whole number in Table 4. Infiltration rates correspond- 
ing to two different levels of E are shown for comparison. 

Inspection of Table 4 reveals that permeability of the surface 
seal, expressed in terms of infiltration rates, is very sensitive to the 
percentages of small aggregates and clay in the soils. For each de- 
crease in clay content a corresponding increase in permeability at 
either level of E may be noted. The two soils (II and III) having 
the same clay content have different permeabilities that reflect the 
effect of variations in aggregation of the two soils. Similarly, the 
two that have the same level of aggregation show permeability 
differences related to the clay content. 


TABLE 4. COMPARISON OF PHYSICAL PROPERTIES AND 
INFILTRATION RATES 


Soil Aggregates less Clay, Infiltration.for 
No. than 0.105 mm, per cent E=0.1°, B=35*, 
per cent in/hrt in/hrt 
I 56 14 1.7 0.2 
II 33 12 2.8 0.7 
Ill 20 12 5.2 1.4 
IV 20 6 5.7 2.4 


*The amount of soil splashed is a function of time and the values 
of E in this table are based on average 30-min time intervals. 


*The infiltration rates are averages for all time intervals shown in 
Table 3; this average is 25 to 30 min for each test. 


It is expected that increased quantities of dispersed clay particles 
would decrease the permeability of the seal that is developed. How- 
ever, the mere presence of large amounts of clay in any one of these 
soils does not insure a highly impervious surface seal. Slater’ states 
“The permeability of (a soil) . . . . would necessarily vary wide- 
ly, depending on the extent to which its structure could be main- 
tained, as all clay soils are potentially impermeable; that is, they 
are impermeable or only slightly permeable in a puddled or com- 
pacted condition.” Some of the aggregates must be broken down 
in order for the clay to be most effective in the sealing process. 
The fineness of the aggregates would be an indirect measure of the 
amount of clay dispersed in any specific soil, but because the clay 
content varies from one soil to another, it was thought necessary 
to use both factors, the fineness of the aggregation and the clay 
content, for comparing results from different soils. 


There are some indications that the percentage of large aggre- 
gates of more than 1.0mm may play an important role in the infil- 
tration process when E is very small. This is indicated in Fig. 1 
where the curves for soils III and IV converge for lower values of 
E. Soil III has 43.2 per cent of aggregates greater than 1.0 mm and 
soil IV has only 30.8 per cent of these larger aggregates (see Table 
2). Very probably these large aggregates are not broken down by 
a small amount of impact and the clay particles remain bound in 
the aggregates. Under these conditions the infiltration rates should 
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Groms of soil "E" in raindrop splash 


not deviate greatly from the normal percolation capacity of the soil. 

It can be inferred that the four variables (a) duration of rain- 
fall, (b) soil carried by the raindrop splash, (c) aggregation, and 
(d) clay content of the soil, are the principal factors which affect 
infiltration rates on these soils. Other properties of the soil may 
have an effect on surface sealing; however, their effects were not 
outstanding in these tests. The four soils used in these studies were 
too similar to bring out the effects of all different soil properties 
which may possibly have some influence on surface sealing, but clay 
content and small aggregates were found to have so marked an 
effect that it seems evident they must play an important role in all 
surface sealing. 


CONCLUSIONS 


Surface sealing represents a major field problem. It influences 
the factors of runoff, soil moisture, and ground water. Although 
the data at hand were not adequate to serve as a basis for evaluat- 
ing the effects of each of the separate factors studied, they do show 
some promise that a new attack can be made on the problem of in- 
filtration through measuring the amount of soil splashed by rain- 
drops and determining its physical properties. 

Attempts to evaluate field infiltration by separate studies of rain- 
fall rates, drop sizes, drop velocities, soil characteristics, canopies 
and surface conditions become almost hopelessly complex. This is 
due in large part to the natural variability in most of these factors 
during a rainstorm which prevents treating these variables as tem- 
porary constants for a storm period. A single rainstorm, for example, 
may have several periods of markedly different intensities, drop sizes 
and drop velocities. Soil surface conditions may also undergo wide 
change during the period of rainfall, and even the effects of cover 
may vary with changes in storm characteristics. The studies covered 
by this report indicate the probability that rates and amounts of 
soil splashed by the raindrops, and represented by E, may be so 
closely related to the total effects of all these separate factors on 
soil permeability that further studies of soil splash will offer a 
means of simplifying the collection and interpretation of field data, 
so that the problem of infiltration can be attacked in a more practi- 
cal manner. 

In the further development of the splash studies the effects of 
time on soil splash must be obtained. It may be possible to include 
a factor of time in the splash erosion formula. The equation would 
then read E=KV*d"I°f(t). A number of experiments will be re- 
quired to evaluate function ¢, but this development will be neces- 
sary before precise values on E can be determined for different time 
intervals. 

It has been shown’ that the aggregates are broken down into 
smaller fragments under raindrop impact than they are by the wet 
sieve method of determination. Since this is so, it may be desirable 
in extended studies of field soils to give (Continued on page 162) 


ee ey | eee ee a | a a. : 
COR. tot ges| 7s ae ae Me eee - ee 
jee mie i a ee “ial ae eee a oe 
ee - 
. 
: nee enema | 
: 6 | NS FT Ee a Ce SR RL | KY ta ee SON ERE PK UA 
| WU WT WU | a 
| i PMT 
5 fT TE 
PTT eee TA 
—— = Hitt | : me HY 
ME TE | 
, ht ts 
HN TTT MM Iss 
ee nn ae ETT I 
3 ii aa 
MTT | | ean Ht an 
: 
: TT ti eae 
| NLL | Mee rt |_| 
HL | LW im 
: Sibel i oe 
: “+ =i H+ r — 
: Ti+ HT [ lit 
eS 
| 
oe 
; 
a 
| 
22 : 
28 ’ 
28 : 
35 ; 
36 : : 
52 
19 : 
24 
24 
92 
: ee 
34 
33 
0 
2 
2 
36 
es ee. ala a Pe os. “URS, SRS os US he we 


s 


158 


Do I Want Ag Engineering? » 


(Eprror’s Note: The above title sums up the questions asked 
by a private in the AAF in a letter to the engineering department 
of a well-known farm equipment manufacturer. His letter, under 
the subtitle “Inquiry”, follows—together with what the chief en- 
gineer of the company, an A.S.A.E. member, told him, under the 
subtitle “Reply.”’) 

INQUIRY: 


O ASSIST me in a vital decision regarding my postwar career, 
T I need certain information about agricultural engineering and 
its possibilities for my future. Will you please give me as much 
of this information as is readily available concerning agricultural 
engineering in relation to your products for farm use: 

1 Are the men who “engineer” your production of farm equip- 
men college trained, or are they trained by practical experience in 
industry and agriculture? If college trained, what colleges and 
what courses are favored? What proportion of your engineers are 
graduate agricultural engineers? ; 

2 Are your agricultural engineers concerned with research for 
improving your products and designing or inventing new ones, or 
are they as likely to be confined to slide rules and log tables as 
other engineers? Do they work with tools or with pencils, in over- 
alls or in white collars? ; ‘ 

3 Approximately how much pay do your agricultural engineers 
receive? How does their pay compare with that of other engineers, 
journeyman toolmakers, setup men, supervisors, etc., for example? 

4 It is said that the most important tool of the engineer is the 
ability to apply mathematics. I don’t care much for math, but I 
love machinery, especially farm machinery. Perhaps agricultural 
engineering is not exactly what I want; is there a job or position 
which is a combination of mechanic, inventor, technician, and 
“monkey-wrench engineer” ? 

\ I deeply appreciate your cooperation and assistance in this mat- 
ter which is of great importance to me. I hope that after the war I 
will in some way be able to return the consideration. 


REPLY: 


Agricultural engineering is a rather large field. For the sake 
of this letter, I shall confine myself to that division which concerns 
itself with the development and design of farm equipment, more 
specifically yet with design of farm implements. 

Your first three questions do somewhat oversimplify the situa- 
tion. Some of the men who engineer farm implement production 
are college trained; the number has steadily increased over the last 
twenty years and will keep on doing so. College training provides 
a few convenient tools to the engineer. Slide rules and log tables 
are some of them; but there are others of greater importance, such 
as strength of materials, dynamics, kinematics. As a rule, the suc- 
cessful engineer will have a good basic training and a good deal 
of practical experience. For a man who wants to develop farm 
equipment, experience in industry and in agriculture are, of course, 
prerequisites. Until a certain amount of practical experience is ac- 
quired, and the ability to apply training and experience is proved, 
pay is apt to be small, no worse though than in other occupations. 

As to what college courses are favored, for design work and 
related ‘activities, I would rather put the stress on engineering than 


on agricultural. By this is meant that stress is placed on engi- 


neering fundamentals and the ability to apply them. A certain 
amount of research work on the part of the engineer generally 
precedes design work. Many engineers just love to put on overalls 
once in a while and spend some time in the field. However, it 
will not do to generalize. A given job can be approached in quite 
a few different ways. 

You say you don’t care much for mathematics, but you love to 
play with machinery, farm machinery especially. That is fine; you 
have an inclination; that is very necessary. But let me warn you, 
there is no easy way to the fulfillment of your ideals. My advice 
would be, make a good tool of mathematics, and the less you like 
it, the more force yourself to apply this tool wherever possible, if 
for no other reason than to convince yourself that your intuitive 
guesses were fairly correct. 

I have a great respect for the self-taught man; finding your own 
way is always a little harder than ta travel under the guidance of 
others who have previously gone in the same direction. College 
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training is no substitute for experience, but the knowledge it gives 
you is apt to widen your horizons and give you a broader view of 
the problems arising out of your life’s work. 


New Literature 


“MAN AND THE SoIL,” by Karl B. Mickey. Paper, 6x9 inches, 
110 pages, illustrated. International Harvester Co., Public Rela. 
tions Department, 180 N. Michigan Ave., Chicago 1, Ill. A cOpy 
will be sent on request to publisher. 

This book is a scholarly presentation of the subject, indicated by 
the title, in the language of the layman and with a minimum of 
scientific terminology. It is intended as a compendium of the his. 
torical, political, social, economic, and agronomic aspects of soil 
conservation and its antithesis, soil erosion. The book is divided 
into six chapters, as follows: Chapter I deals with man’s kinship 
to the soil and establishes his fundamental relationship to and de- 
pendence on agriculture. Chapter II is devoted to both natural and 
man-made soil erosion. Chapter III discusses soil erosion in history, 
establishing the antiquity of soil depletion, reviewing the rise and 
fall of ancient empires, and relating their fortunes to decline in soil 
fertility. Chapter IV, on erosion as a social symptom, discusses the 
social significance of soil depletion; a number of the farmer’s ‘'eco- 
nomic disabilities” are explained and the social and economic aspects 
of soil depletion and preventives of its arrest are discussed. Chapter 
V deals. with conserving the soil, and together with Chapter II, 
contains all the significant current thinking on the practices and 
principles of soil conservation. Chapter VI deals with the solution 
of soil conservation problems based on American principles. 


“CORROSION,” a 54-page publication issued by the International 
Nickel Co., Inc., 67 Wall St., New York 5, N.Y. Sent on request 
to equipment designers, engineers, or other metal users. 

This publication is a convenient and comprehensive analysis of 
corrosion principles for both the practical man and the technician 
in the metal field. It has been prepared in the belief that a good 
working knowledge of corrosion is the best possible means of secur- 
ing maximum equipment life and minimum maintenance costs in 
situations where this destructive process must be taken into con- 
sideration. An opening section explains how corrosion processes 
work, and discusses all the known factors that influence their action: 
acidity of solution, oxidizing agents, temperature, agitation, films, 
inhibitors, surface condition, stress, heat-treatment, welding, concen- 
tration cells, and galvanic action. These discussions are illustrated 
with graphs, drawings and tables. The detailed review of testing 
methods that follows tells how service conditions are simulated in 
corrosion research. Included is a description of the construction 
and use of the well-known, spool type specimem holder for deter- 
mining the comparative behavior of several metals and alloys simul- 
taneously under actual operating conditions. 

The applicability of Monel, nickel, and Inconel in various corro- 
sive media is analyzed in the closing section. Tables list nearly 500 
typical corrosives in which these alloys have been successfully used. 


“1944 Book oF A.S.T.M. SraNparps” (in three parts). 
American Society for Testing Materials, 260 South Broad Street, 
Philadelphia 2, Pa. Price of each part, $10.00; supplements, $-\.00 
for each part, each year; half-leather binding, $1.00 extra for cach 
part and each supplement part. 

Issued in three parts, this book contains, in the latest approved 
form, all of the A.S.T.M. widely used specifications and tests for 
materials. This latest edition contains 1235 specifications and stind- 
ard methods covering more than 6000 pages. All specifications are 
given, whether formal or tentative standards. The three divisions 
of the books are arranged as follows: Part I. Metals — Ferrous 
and non-ferrous metals (all A and B and some E serial desina- 
tions) except methods of chemical analysis. General testing methods 
(E serial designations). Part II. Non-metallic Materials (Cons‘ruc- 
tional )—Cementitious materials, concrete and aggregates, masonry 
building units, ceramics, pipe and tile, thermal insulating materials 
(all C serial designations). Wood and wood preservatives, paints, 
varnishes and lacquers, road materials, water-proofing and roving 
materials, soils (certain D serial designations). General testing 
methods, thermometers (E serial designations). Part III. Non-me- 
tallic Materials (General)—Fuels, petroleum products, elect: ical 
insulating materials, rubber, textiles, soaps and detergents, p.pef, 
plastics, water (remainder of D serial designations). Each part of 
the 1944 book has a complete index. There are two extensive tables 
of contents; the first list all standards under general material head- 
ings and the second according to the material designations of the 
standards. To keep the books up-to-date, a supplement will be 
issued to each part late in 1945. 
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A.S.A.E. War Service Honor Roll 


ISTED here are the names of those members of the American 
Society of Agricultural Engineers who are, or have been, on 
active duty with the various war services of the United States and 
its United Nations allies, according to the records at A.S.A.E. 
headquarters. This list is kept complete and up to date in so far 
as possible, and the Society will welcome information from_ its 
members — and members of their families — covering (1) addi- 
tions to the list, (2) promotions in rank, (3) changes or correc- 
tions as to branch of service, (4) discharges from services, etc. 
Such information should be reported promptly to the Secretary, 
AS.A.E., St. Joseph, Michigan. 


J. W. Apap, Lt.(jg), USN 

W. M. Apams, Lt., Air Force, USA 

A. E. Apkins, A/C, Air Force, USA 

C. O. ANDERSON, Lt., Corps of Engineers, AC, USA 

D. A. ANDERSON, Capt., Ordnance Dept., USA 

J. M. ANDERSON, Ist Lt., 416th Field Artillery, USA 

S. G. ANDERSON, 2/c, (Seebees), USN (Honorable discharge) 

Q. C. Ayres, Commdr., Public Works Hdgs., 13th Naval District, 
USN 

J. M. Bass, Lt., Quartermaster Corps, USA 

T. L. BAGGETTE, Maj., 114th Field Artillery Bn., USA (Honorable 
discharge) 

R. \’. Barb, Maj., 605th Coast Artillery, USA (Honorable 
discharge) 

H. 8. BALL, Lt., Blimp Hdq., Sqn. 5, Bu. Aeronautics, USNR 

V. J. BARLow, Ist Lt., Army Ammunitions Supply Branch, USA 

J. E. BEAMIsH, Lt., No. 1 Canadian Engineers Reinforcement Unit 

R. P. BEASLEY, Lt.(jg),56th Naval Const. Bn., USN 

J. C. Beatty, Ens., USNR 

H. M. Bere, 2nd Lt., 113th Observation Sqdn., Air Force, USA 

C. J. BERGSCHNEIDER, T/5, 803rd Ordnance Co., USA 

H. E. BERGSCHNEIDER, Maj., 341st Naval Trng. Sqdn., Air Force, 

USA i 

H. E. BesLey, Lt. Col., Corps of Engineers, USA 

D. L. BInwELL, Lt., USNR 

RICHARD BIRNEY, Lt.(jg), USNR 

J. R. BisHop, Lt.(jg), USNR 

J. T. BLAKELY, Lt., Bty D, 437th C. A. Bn., AA, USA 

C. W. BockHop, 2nd Lt., FA Pilot Course, Dept. of Air Training, 
FAS 

L. W. BoNHorstT, Apprentice seaman, USNR 

C. R. Boone, Lt., 476th Engineers, USA 

J. S. Boyp, Ens., USS-YMS-75, USNR 

C. W. BRACHER, Ist Lt., Field Artillery, USA 

R. G. Broappus, Maj., Army Air Force, USA 

O. K. Brown, Lt., AAF, USA 

W. F. BucHELE, Lt., Infantry, USA 

E. C. Bulg, Maj., Ordnance Dept., USA 

G. B. Burr, Maj., AAF, USA 

J. C. Bursik, Ens., USN 

G. A. Burson, Jr., Lt., Co. A, 777 Tank Bn., USA 

C. J. Busu, Capt., 380th Bomb Group, Air Force, USA 

E. D. BuTLER, Ist Lt., 68th MP Co., USA 

L. E. Buxton, S 1/c (AMM) Naval Air Gunners School, USNR 

H. C. CAMPBELL, Capt., Air Force, USA 

W. M. CarLeTon, Ens., USNR 

C. E. Carson, Pvt., Ordnance Dept., USA 

R. B. Cecit, Capt., AAF, USA 

T. CLEAVER, Capt., 27th CA, TB, USA 

K. R. Ciing, Capt., Coast Artillery (AA), USA 

L. Coutins, Lt. Col., G-2, Section 808, NATOUSA, USA 

S. A. CoLLins, Maj., Corps of Engineers, USA 

E. O. Cong, Capt., Co. 1, 2nd Engr. School Reg., USA 

F. M. CopELAND, Maj., Hq. 16th Armored Div., USA 


W. A. CorNWELL, Lt.(jg), Sqdn. 8-B, Air Forces, USS Matoni- 
kan, USNR 


H. F. Corson, Cpl., USA 

W. H. Cox, 1st Lt., 130th Infantry, USA 

G. A. Crabs, Jr., Ens., USS-APC-33, USNR 

W. N. Craic, Capt., 48th AAA Brigade, USA 

F. M. CrawForp, Maj., USA 

R. D. Crist, Maj., Army Air Force, USA 

M. G. Cropsey, Maj., Hq. XX Corps, USA 

G. E. Cupperty, Capt., Corps of Engineers, USA 


E. R. Curry, Lt.(jg), USNR 
J. F. CyK er, Lt., USNR 
A. C. DALE, 2nd Lt., Army Air Force, USA 
. S. DANIO, Lt., 35 Ftr. Gp., USA 
. S. DEForrest, 2nd Lt., Army Air Force, USA 
. M. Dit, Capt., Quartermaster Corps, USA 
. C. DILLON, Capt., 271st Cavalry, FABN, USA 
W. A. Dopp, Jr., Lt., Corps of Engineers, USA 
J. R. DopGe, Technician, Engineering Section, USA 

G. E. Downing, Lt., O.M.E., RCOC, T.C., RCAF 
. L. DuBots, Lt.(jg), N.A.T.B., USNR 
. A. DupLey, 2nd Lt., 23rd Armored Engr. Bn., Corps of 
Engineers, USA 

F. Dup ey, Lt., AAFTS, USA 

A. DuNCAN, Capt., Corps of Engineers, USA 
. H. DUNKELBERG, Capt., 321st Glider FA Div., USA 
. K. Epwarps, Ens., C.E.C., USNR 

B. ELrop, 2nd Lt., Army Air Force, USA 

L. Embry, Ens., D-V(s), USNR 

F. Eppes, 1st Lt., Ordnance Dept., USA 

V. ESHLEMAN, Ens., USNR 

W. Evans, Jr., Pvt., Co. A, 304th Engr. Combat Bn., USA 
. A. Evans, Pvt., Infantry, USA 

L. Ewart, A/C, Air Force, USA 

S. ExLey, Pvt., Infantry, USA 
. R. FIsHER, Ist Lt., 64th Engineer Co., USA 
C. Fisk, 2nd Lt., Army Air Force, Ass’t Station Weather 
Officer, USA 
H. FirzGERALD, 1st Lt., 90th Coast Anti-Aircraft, USA 
. A. FLETCHER, Ist Lt., 604th Ord. Bn. Arma. Maint. Bn., USA 
. S. ForsaitH, Lt., No. 1 Canadian Engineers Reinforcement 
Unit, RCE 
I. FREDREGILL, Capt., Ordnance Dept., USA 
. K. FREVERT, Lt., Phila. Sig. Corps., Proc. Dist., USA 
W. R. FRIBERG, Maj., Hdq., AFTC, USA 
R. R. GARRARD, 2nd Lt., Air Force, USA 
G. W. GEELAN, Pvt., ASN, Co. A, 51 Bn., 4PH, USA 
S. B. GEorGE, Capt., Quartermaster Corps, USA 
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-L. M. Graves, Capt., 607 TD Bn., USA (Honorable discharge) 


H. E. Gray, Capt., Signal Corps, USA 

T. E. GRIFFIN, 2nd Lt., Signal Corps, AUS 

RENE GUILLOU, First Eng., Transport F-15, Small Ships Branch, 
Branch Trans. Corp., USA 

O. C. HANSEN, Ist Lt., Hdq. Btry., 68th Armored Field Artillery, 
USA 

M. J. Happs, Capt., Corps of Engineers, USA 

P. E. Harsison, Pvt., H & S Co., 3rd Bn., 924th Engr., USA 

F. E. Harpisty, Capt., AVS., USA 

G. M. Harpy, Lt.(jg), D-EV(G), USNR 

H. T. HarGrave, 2nd Lt., Royal Canadian Ordnance 

H. H. Harr, Lt.(jg), USN 

J. W. HARWELL, Ist Lt., Corps of Engineers, USA 

Lapp HaysTEAD, T/Sgt., Hdgq. Detach., Sp. Serv. Div., USA 
(Honorable discharge) 

A. G. Hazen, Lt. Col., 819th Engineers Bn. (Aviation), Corps 
of Engineers, USA 

O. K. HEDDEN, Lt. Col., Automotive Officer, Tank Destroyer 
School, USA ‘ 

W.H. HeEpGEs, 2nd Lt., AAF, USA 

W. H. HENDEN, Ist Lt., 41st Armored Infantry, USA 

E. A. HENNINGSEN, 2nd Lt., Field Artillery, USA 

R. E. HESTON, Ist Lt., AAF Bu. Sec. C., USA 

T. E. HiENTON, Lt. Col., Hq. 6th Army, PC AU6, USA 

PRICE _— Capt., Army Air Force Instructors School (B), 
US 


A. Honces, Capt., 134th Field Artillery, USA 

H. HoncEs, 2nd Lt., FA, USA 

R. HOLEKAMP, 1st Lt., Corps of Engineers, USA 

W. Ho .uipay, Ist Lt., Coast Artillery Corps, USA 

. G. Huser, § 2/c, USNR 

H. Hupson, Ist Lt., Air Force, USA (Honorable discharge) 

. T. Hupson, 1st Lt., Hq. Co. AWS, IV Fighter Command. USA 
W. E. Hupson, Capt., Troup A, 15th Cavalry, USA 

Pau Huey, Capt., Hdq. Air Service Command, USA 

K. B. HurF, Maj., 303rd Service Squadron, Air Force, USA 
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. E. HuGHEs, Lt.(sg), Navy Section Base, USNR 
. N. HuMpuHrRey, Capt., Specialist Reserve, USA 
. C. Hupvey, Lt., USNR 


SO 


JAMES, 2nd Lt., AAF, USA 


. M. 
. C. JASKA, Ist Lt., Ordnance Sec. Hq. SOS, NSF, INCT, USA 
. A. JOHNSON, USNR 


. M. JoHNSON, Lt.(jg), Bureau of Ordnance, USNR 
JoHNSON, Lt.(jg), USNR 


os 

. N. JoNEs, Maj., Field Artillery, USA (Honorable discharge) 
~ o _— 2nd Lt., Battery A, 919th FA Bn., 94th Inf. Div., 
USA 
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Joyce, T/Sgt., 1375 EPD Co., USA 
KELLY, Officer’s candidate, Co. Cc 28, 2nd ESR, USA 
. H. KENDALL, A/C, Air Force, 732 Sqd., 453 Bomber Group, 
USA 
. W. KERNEN, Cpl., Mechanical-Transport, No. 18SFTS, RCAF 
. H. Kipper, Lt.(jg), Civil Engr. Corps, USNR 
. K. Kimpsro, Lt., Infantry, USA 
. L. M. Kine, 2nd Lt., Royal Canadian Ordnance Corps 
D. E. Kirk, Ens., Naval Ammunitions Depot, USNR 
E. J. Kirscu, Lt., USS LCI (L) 973, USNR 
G. L. Kung, Lt., Liaison pilot of field artillery, USA 
W. M. Lanp, Jr., AC, USA (Honorable discharge) 
M. R. LANGER, Ens., USN 
F. B. LANHAM, Maj., Coast Artillery, USA 
G. H. Larson, Ens., USNR 
W. P. Law, ist Lt., 170th Infantry, Bn. Transp. and Motor 
Maint. Off., USA 
W. A. LEBLANC, Capt., Co. F, 9th Infantry, USA 
C. H. LEESMAN, Capt., Corps of Engineers, USA 
Harry LEONHARDT, Capt., Infantry, USA 
E. M. Lewis, Lt., 127th Ord. Mn. Bn., USA 
W. J. Lippe, 1st Lt., Army Air Forces, USA 
R. M. Lien, Ist Lt., 319 Bomb Group, USA 
C. R. Littie, Ist Lt., Hdq. Co., Field Artillery, FARC, USA 
A. J. LonGLey, Lt. Col., 1164 Engr. Combat Group, USA 
O. H. Lowery, Ens., DV(s), USNR 
C. J. Lowry, Capt., Corps of Engineers, USA 
F. A. LyMAN, Capt., AC, AAF, USA 
W. F. Lytxe, Lt., 18th Weather Squadron, AAF, USA 
R. M. Macek, Capt., Hq. Btry., 336th FA Bn., USA 
T. A. Marsu, Capt., Infantry, USA 
J. W. Martin, Lt.(jg), USNR 
W. F. MartTIN, Capt., Anti-Aircraft Artillery (CAC), USA 
L. M. Massiz, S/Sgt., Medical Dept., USA 
E. J. MaTTHEws, Cpl., AF, 7th Mobile R & R Sqdn., (Unit 10), 
USA 
W.N. McApams, Ens., (Ordnance), USNR 
J. R. McCatMont, Lt. Comdr., USNR 
F. McDona_p, Lt.(jg), USNR 
W. McGaan, Ist Lt., CE, 930th Engr. Aun. Regt., USA 
. O. MCMILLAN, Jr., Pvt., Co. C, 20th Armored Div., USA 
T. McVeety, T/5, 671st Eng. Co. (TOP), USA 
E. MELSON, Lt.(jg), Naval Reserve Midshipmens School, 
USNR 
G. ME vin, Lt., A-V(s), USNR 
J. MERRILL, Jr., 2nd Lt., Artillery Group, USA 
C. MEYER, USN 
FreD MEYER, JR., Pvt., 349th Engineers, USA 
E. L. MILLER, Lt.(sg), USNR 
W. M. MILLER, Sgt., Base Weather Station, Air Force, USA 
A. W. MILLIKEN, Lt., USS Athene (AKA-22), USNR 
E. T. Mims, Lt., AAE, USA 
D. E. MIsNER, Ens., E-V (RS), USNR 
S. T. Moore, Jr., 1st Lt., Air Force, USA 
W. E. Moore, a — Hdgq. Battery, 24th Div. Artillery, USA 
C. S. Morrison, Radio Material School, USNR 
H. E. Morrison, sl Lt., 31st Engr. Trng. Bn., ERTC, USA 
W. O. Murpny, Lt.(ig), USNR 
C. W. NayLor, 2nd Lt., 553rd Sig. AW Bn., USA 
L. E. NELSON, Ens., Civil Engr. Corps, CTC, SC, 3018, Area C-6, 
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H. L. NEwEL, Capt., 80th FA Bn., USA 

J. C. NEWELL, 2nd Lt., 355th Infantry, USA 

O. C. Norpan1, AS, USN 

E. U. Nossum, Maj., Air Corps, USA 

W. J. Oates, 2nd Lt., Infantry, Co. D, 57th Trng. Bn., USA 
W. R. OGLESBEE, Sgt., Air Force, USA 

F. X. OLNEY, Maj., Hq. 756th FA, Bn., USA 
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E. A. OLSON, Capt., 824th Tank Destroyer Bn., Co. A, Field 
Artillery, USA 

G. O. OLson, Ens., USNR 

C. K. Otis, Lt.(jg), Naval Air Navigation School, USNR 

J. W. Orto, Jr., A/C, USA 


:R. A. PALMER, Maj., AAF, Sec. 10, Mil. Adm. Sec., Ist BAD, USA 


W. H. Parapy, Capt., 6th Cavalry, USA 

J. S. PARKER, Maj., Royal Canadian Engineers 

R. R. Parks, Lt. Col., 170th Ordnance Bn., USA 

R. A. PARMELE, Ist Lt., Navigation Pool, USA 

M. R. Parsons, Cpl., MP Bn., USA 

B. J. PEcENA, Cpl., Co. A, TS, Reception Center, USA | 

B. E. Pettit, 1st Lt., Corps of Engineers, USA 

M. W. Pettit, Maj., Coast Artillery Corp., 2nd Rocket Bn., USA 

H. B. Prost, Ens., USNR 

T. P. PowELt, 1st Lt., Co. C, 201st Infantry, USA (Honorable 
discharge ) 

H. D. PricHarp, Sgt., Williamston Detach. SCU No. 3497, USA 

3 ee Jr., Capt., Co. B, AMINAR, 31st Engrs. (C) Bn., 
U : 

J. B. PuTMaN, Ist Lt., Hdq. CE, 1309 Engr. Regt., USA 

R. H. REA, Maj., Air Corps, USA 

L. L. REAvEs, Lt.(jg), USNR 


W. H. Repit, Lt. Col., Executive Officer, A.C. Section, M.L. Pers. 
Div., Hdq. AAF, USA 


» R. H. Reep, Lt. Col., Ordnance, USA 


T. L. REEVEs, Ist Lt., 839th Engineers Aviation Bn., USA 

S. D. RESNICK, Cpl., Co. E, 53rd Bn., 11th Regt., USA 

C. E. Rice, Ist Lt., 102nd Cavalry (mechanized), USA 

J. B. RicHARDSON, Ist Lt., Btry. AMG, USA 

H. S. RigsBo., Capt., Corps of Engineers, USA 

F. M. Roserts, Pvt., Engineer, Air Force, USA 

JuNE Roserts, Lt., USNR 

L. L. RoBerts, S 2/c, USNR 

J. B. RoBinson, Jr., Capt., AF, USA 

J. W. Rockey, Lt. Col., Air Force, USA 

E. J. RopMaAN, Ist Lt., 13th Infantry, USA 

P. H. RorKar, Capt., Field Artillery, 295th Joint Assault Signal 
Co., USA 

R. R. Rotn, Pvt., Air Corps, USA 

G. E. RYERSON, Capt., Ordnance Dept., Tank Automotive Center, 
USA 

G. E. Sana, S 1/c, USN 

M. J. SALTER, Pfc., USA 

H. SAMEK, 2nd Lt., REME, USA 

L. L. SAMMET, Lt., USNR 

L. E. SAMPLE, Capt., 351st AAA SL Bn., USA 


.C. M. SANpbeERs, Capt., Field Artillery, USA 


R. A. ScHMupT, Pilot officer, Royal Canadian Air Force 

A. H. Scuutz, Lt., 351st Bomb Gr., Air Force, USA 

D. E. SCHWENDEMANN, Lt., EL, Naval Training School, USNR 
W. D. Scoatss, 2nd Lt., Weather Wing, Air Force, USA 

A. H. ScrRIMSHAW, Sgt., RCAF 

C. L. SEAL, $ 1/c, Radio technician, USN 

M. R. SEATON, Capt., 44th Ren. Sqd., 11 Cav. Group, USA 


C. B. SECKINGER, Capt., G-1 Section, Hq. USAFIME, Ord. Dept., 
USA 


E. Il. SHANFIELD, 2nd Lt., AAR, USA 

J. L. SHEPHERD, Capt., Air Force, USA 

K. W. SNypER, Naval Officer's Training, U.S. Naval Academy 
C. B. SOLTERBECK, Ist Lt., 410th Engr., Co. A, USA 

J. W. SorENSON, Jr., Maj., 142nd Infantry, 36th Division, USA 
Jacos Sosng, Pvt., USA (Honorable discharge) 

J. P. SpreELMAN, Lt., Air Force, USA 

A. J. SPRECHER, Pfc., Hq. & Hq. Sqd. 7th AFSC/POA, USA 
J. P. STAFFORD, Jr., Capt., Corps of Engineers, USA 

H. N. STAPLETON, Capt., CAC, USA 

A. H. STEPHENSON, Capt., 748th AAA Gun Bn., USA 

G. H. Stewart, Capt., Hdq. 563rd Signal Co., USA 

H. J. STOCKWELL, Maj., 11th Bn., 4th Regt., USA 

LowELL STopDARD, Pvt., Aircraft Mechanics Student, USA 
H. E. Stover, Maj., Coast Artillery, USA 

J. W. Stratton, Pvt., Air Corps, USA 

E. L. Stres, Pvt., Infantry, USA 


(Continued on page 162) 
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Originated by John Bean Mfg. Co. 


IMC HIGH-PRESSURE SYSTEM 
FOR FIGHTING FIRE WITH FOG 


| Don’t confuse the results obtainable 

usa — from FMC High-Pressure Fog Fire 
*) Bo, |) Fighting with any other system. There’s 
nothing like it! 

In fighting fire with the most efficient 
fog—- you must have high pressure. 
Pers, | And that’s what you get with the FMC 

Fog Fire Fighter. 
The FMC High-Pressure Pump easily 
delivers and maintains 800 lbs. pump 
| pressure — better than 600 lbs. nozzle 
pressure, 


A LITTLE WATER GOES A LONG WAY 


The high pressure gives you a combina- 

tion of high velocity and finely-atomized 

water—just what you need to blast, cool 

and smother flame. Every droplet of 

| water is broken up into thousands of 

Signal tiny particles that can be “blasted” into 
the source of the fire. 


Ce | One gallon of this finely-atomized 
- Center, 

fog, properly used, has the fire-quench- 

ing possibilities of many times that of Fmc FOG FIRE GUN IN ACTION! Fire- 

any low-pressure water. man holds trigger release with his right 


° 2 hand and adjusts barrel with his left 

; Investigate! FMC High-Pressure Fog hand. By turning the barrel slightly, he 
is the greatest contribution ever made an change the flow —— a straight 

* . carrying stream to a wide fog pattern, 

| to fire fighting. It has proved its worth 55 shown, and can get close enough to 
at thousands of city, rural, forest, factory fires to do effective work. 


and airport fires. 


= 


, USA 


.» USA 


rable 


USNR 
A 
? 
sA 17'S THE PRESSORE 
‘d. Dept. 
| AND THE PUMP! 
adem) 800 LBS. AT THE PUMP! That’s a pretty tough job for 
any unit. But—the FMC High-Pressure’ Pump has 
USA proved its ability to deliver and maintain that 
= pressure at — of fires. The reason? This 
— fk pump—built only by Bean—is different from all 
Ta) — other pumps ris is designed especially for high- 
JSA aa pressure work by high-pressure pump engineers. 
: 
FMC HIGH-PRESSURE FOG FIRE FIGHTER 
CAN BE MOUNTED ON MOST STANDARD TRUCK CHASSIS 
SA 


FOOD MACHINERY CORPORATION 
IN BEAN MFG. CO., 70C HAZEL ST., LANSING 4, MICH. ©  BEAN-CUTLER DIVISION, 400 JULIAN ST., SAN JOSE, CALIF, 
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KEEP FARM PRODUCE COOL 
FOR HIGHER PROFITS 
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Y An electric milk cooler keeps 
Y bacteria count low; saves as 


much as $4.77 a month over 


Y mechanical cooler on a farm 
7 cooling four 10 gal. cans 


per day. 


Helps you get top prices. 
Saves you trips to town. Use 
an electric refrigerator; blow 
cool, damp air over them; 
or build special cabinet with 
blower. 


Z 


lls 


] Sell them at out-of-season 
7 prices by storing surplus ber- 
ries, fruits and vegetables in 


a farm freezer. 
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’ 


Get retail prices for produce 
and fresh vegetables. With 
a large electric refrigerator 
you can keep a good supply 
in top condition. 


A fan in the poultry house in 
summer increases egg pro- 
duction. Forced air circulation 
in dairy barn, milk house 
and kitchen pays a profit in 
summer, too. 


cd yK KRIS: 


There are many ways electricity can help 
increase your profits. Some, like milk coolers, 
water systems, motors and lighting, you can 
add today. Others must wait. Your local 
power supplier or dealer can tell you what 
is available. Whether you buy today or to- 
morrow, remember that Westinghouse quality 
assures + agian service. 


Westin nghouse 


J-91700 


\\\\ 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


Y TUNE IN JOHN CHARLES THOMAS, SUNDAY, 2:30, EWTN. B.C. HEAR TED MALONE, MON. TUES. WED. EVENINGS, BLUE NETWORK. Y 
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A.S.A.E. War Service Honor Roll 


(Continued from page 160) 
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AMUEL STREBIN, Lt.(jg), Staff Comseronspac, USNR 

. P. SWANSON, Ens., USNR 
. G. Taytor, T/Sgt., 110th Sig. Radar Maint. Unit, USA 
. Test, Maj., Pers. Adj. Hdg., AAF, USA & 
. Test, Capt., Btry, C, 195th AAA Bn. (SP), USA 
_ THEISEN, Pfc., USA 
HOMPSON, Lt., 736 Eng. Heavy Shop Co., 
HOMPSON, Lt, 314 Airdrome Sqdn., USA 
| THOMPSON, Maj., 36th Field Artillery, USA 
. Trapp, Pilot Officer (Navigator), RCAF 

CW. TREIMAN, 2nd Lt., Air Force, USA 
. R. TurNErR, 2nd Lt., 855th Avn. Eng. Bn., USA 

. L. ULicn, 2nd Lt., Quartermaster Corps, USA 

. H. VAHRENKAMP, Cont. Inf., 8th Corps, Hdq. Southern 
Defense Command, USA 
. E. VEATCH, Maj., 1157th Engr. C Grp., USA 

: VENRICK, Spl/C (R), USNR 
. WAHLGREN, Lt.(jg), A-V(S), USNR 
. WALKER, Maj., 75th Ferrying Sqdn., 2nd Operational Tris 
"ing Unit, AAF, USA 

. B. WALL, 2nd Lt., 6th Cavalry, USA 
‘di WEBER, T/5, 3542nd Ord. Med. Auto. Maint. Co., 
. H. WEEks, Ist Lt., CE, 357th Engr. Regt., USA 

. A. WELD, Capt., Corps of Engineers, AUS, USA 
Hi. WESSMAN, Ist Lt., USA (Honorable discharge) 

. C. WHEELER, Capt., 329th Infantry, USA 
. WuiracrE, T/Sgt., Harbor Craft Gp., USA 
. WHITAKER, Lt.(jg), USNR 

. WuiTeE, Capt., Air Force, USA 

. Wicerns, Ens., Civil Engineers Corps, USNR 

. WILLIAMSON, Pvt., 3rd Platoon, Co. C, 30th ET Bn., USA 
. WimaNn, Col., Ordnance Dept., USA 

. WINDELL, Jr., Cpl., Co. M, 389th Inf. Regt., USA 
. WoLFE, Ist Lt., Co. G, 32nd Infantry, USA 

. Woops, A/C, Sq. D2-Class 44F, USA 

. Word, Jr., Lt. Col., Hdq. ERTC, Gp. II, USA 
. W. Youn, Lt., Royal Canadian Navy 


GOLD STAR MEMBERS 
Lt. SAMUEL J. BALDWIN — January, 1943 
Capt. WILLIFoRD D. BLAND, Jr. — December, 1944 
Lt. JoHN E. CoTTINGHAM — January, 1943 
lst Lt. HENRY L. EsPENSEN — July, 1943 
Lt. JAMES E. McCay — January, 1943 
Lr. A. H. THoMPpsoN — January, 1944 
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Factors that Affect Surface Sealing and Infiltr 
tion of Exposed Surface Soils T 


(Continued from page 157) 


them a more rigorous treatment when making aggregate determ: 
; not 
nations for purposes of studying the resistance of a soil to surfat 
sealing. Probably the soil samples to be tested for these purposs} con 
should be taken from the surface seal on a bare soil following‘ the 
heavy driving rainfall. 
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1 Wollny, Ewald 1877. Der einfluss der pflanzendecke und beschi' roo! 
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and methods of cultivation on runoff and erosion from muskingum slg 
loam, Agr. Engr. 23: pp. 19-22. ; 
4 Laws, J. Otis 1940. Recent studies in raindrops and erosion, Af 
Engr., vol. 21, no. 11 (November), pp. 431-433. ; 

5 Duley, F. L., and Kelly, L. L. 1939. Effect of soil type, slope ante 


surface anuhiens and intake of water, Nebr. Agr. Exp Sta., Res. Bul 
112, 16 pp. 


6 Bennett, H. H. 1939. Soil conservation, McGraw-Hill Book ©: 
Inc., New York, 993 pp., illus. 

7 Ellison, W. D. Studies of raindrop erosion, Agricultural Enginee 
ing, April, 1944, pp. 131-136 (illus.), and May, 1944, pp. 181-182 (illUS) my 

8 Ellison, W. D., and Pomerene, W. H. 1943. A rainfall applicat 3 i 
Agricuitural Engineering, June, 1944. 

y Ellison, W. D. 1943. Two devices for measuring soil erosion, Ag 
Engr., vol. 25, no. 2, February, 1944. 


10 Slater, C. S. 1931. A laboratory study of the field percolation rate 
of soil, USDA Technical Bulletin 232. 
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But lightning protection is only 
}one reason for recommending steel 


! i beschat: sae 
chtberkeit ee TOOfing and siding. Steel helps pre- 


on runoff, pee 
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vent fires. It keeps rats and mice from 
eating stored crops—and most impor- 
tant of all—it keeps farm buildings 
tight and dry. 

Steel is sanitary. For chicken 
houses and dairy barns it can be kept 
clean with less labor. 

For farm equipment, steel offers 
the most for the money. No other 


United States Steel Export Company, New York 


U-S:S Steel Roofing and Siding— 


Protects 
against RATS 
AND MICE 


Protects against STORMS 


You can't beat Steel for protection 


s HERE’S no better shield against 

lightning than a_ properly 
, grounded: steel roof. Such roofs are 
| not damaged by lightning, since they 
hese purpose Conduct the charge harmlessly into 
il following‘ the ground. 


material does so many jobs so well. 


U-S-S Steels have been famous on 
the farm for more than fifty years. 
We invite you to consult with our 
trained men on any problem involv- 
ing steel. They can give you practi- 
cal help and there is no obligation. 
Write any of the companies listed 
below for more information. 


U-S:S Steel Roofing and Siding 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
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ures wow PUROLATOR 
Prevents 
TRACTOR TROUBLE 


a loaded filter element represents a lot of “tractor 
trouble” that didn’t happen—thanks to Purolator’s effi- 
ciency in removing harmful, motor-damaging abrasives 
from lubricating oil. Purolator makes all types of tractor 
and stationary engine oil filters and oil filter elements. 
In fact, Purolator makes and sells more tractor and sta- 
tionary engine oil filters and filter elements than all the 
rest of the oil filter industry combined. We gladly offer 
ae the assistance of our staff in the solution of oil filtration 
. problems, especially those connected with scientific 
agriculture. Purolator . 

Products Inc., Newark 
2, N. J., founder and @& 
leader of the oil filter in- 
dustry. In Canada: Puro- 
lator Products (Canada) 
Ltd., Windsor, Ontario. 
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A.S.A.E. Officers for Year 1945-46 


S A result of the regular annual election of officers of the 
American Society of Agricultural Engineers, conducied by 
letter ballot during February and March, the following have been 
ye and will take office at the regular meeting of the Council 
in June: 


President, J. Dewey Long, chief, research department, Douglas 
Fir. Plywood Association. 


Councilors (3-year term each), W. J. Coultas, chief cxperi- 
mental engineer, John Deere Harvester Works, Deere & Cw., and 
Henry Giese, professor of agricultural engineering, Iowa State 
College. 


The new Council of the Society for the year 1945-46 will in. 
clude the above-named officers, together with the following: A. W. 
Turner and R. H. Driftmier, past-presidents; and W. D. Ellison, 
F. C. Fenton, F. E. Price, and D. A. Milligan, councilors. 


The newly elected Nominating Committee of the Society con- 
sists of E. L. Hansen (chairman), E. L. Barger, and W. D. Hem. 
ker. Members of the Society are requested to send to any member of 
the Committee such suggestions as they may have for nominees for 
elective offices of the Society in the next annual election, to be 
held early in 1946. 


Ag Engineers to Attack Bottlenecks 


€CTARMERS of Wisconsin,” says F. W. Duffee, chairman, agri- 

cultural engineering department, University of Wisconsin, 
“tell us that the three major bottlenecks in farm labor demand are 
hay making, corn silage harvesting, and barn chores. Hay harvest- 
ing and corn silage making are now mechanized — at least the 
machinery is developed and will be available when wartime restric. 
tions are lifted —so now we propose to attack the other major 
bottleneck, namely, barn chores.” 


The foregoing statement accompanies a news release announc- 
ing that the University of Wisconsin will conduct extensive re 
search on the possibilities of shortening the time and reducing labor 
requirements through automatic electric mechanization of a great 
part of the work on dairy farms that is now being done by hand. 
This research project will get under way as soon as the wartime 
emergency will permit, under terms of an industrial fellowship 
agreement with the Wisconsin Utilities Association, recently ap- 
proved by the board of regents of the University. This new project 
follows through on other original research conducted by the Uni- 
versity twenty years ago which pioneered: rural electrification. in 
Wisconsin under successive fellowships established by the W.U.A. 


Terms of the agreement between the University and the W.U.A. 
stipulate a study b “economic use of electric light, heat, and pow- 
er —for the purpose of saving labor, improving the quality of 
milk produced, and reducing the cost of milk production. The first 
phase of the investigation will include time-and-cost studies of 
methods dairy farmers now use in doing chores. With the records 
thus obtained for comparison, the next step will be to erect and 
remodel buildings and test equipment, to determine how present 
methods can be improved.” 


‘TN, 


A.S.A.E. Activities in Fertilizer Application 


HE activities of the American Society of Agricultural En; ineers 

dealing with fertilizer application are in the hands of the 
Committee on Fertilizer Application (Power and Machinery Divi- 
sion). In addition to functioning as an independent committee of 
the Society, its members also represent the Society on the National 
Joint Committee on Fertilizer Application, on which is also repre 
sented the American Society of Agronomy, the American ‘ociety 
of Horticultural Science, the Farm Equipment Institute, ard the 
National Fertilizer Association. 

Functioning jointly with other groups represented cn the 
National Joint Committee, the objectives of the A.S.A.E. committee 
are as follows: 

1 To coordinate research activities pertaining to methods of 
fertilizer application and to the requirements of improved fertilizer 
distributing equipment. 

2 To promote research, machinery developments, field d-mon- 
strations and other activities designed to establish farm pract:ces i 
which fertilizers will be applied in the most .effective manne’. 


,. To collect and compile currefit information bearing on fer- 
tilizer-placement developments. (Continued on page 166) 
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The MASSEY-HARRIS HARVEST BRIGADE of 1944 
harvested more grain with less fuel, manpower and 
equipment than ever before in history. 


mabsey aang 
TSX 
5 


Early in 1944, a giant fleet of self-pro- 
pelled combines streamed out of the 
Massey-Harris factory. One division 
headed for Texas and the vast Mid- 
west grain belt ... others went to 
California and the Pacific North- 
west. 


Then began the battle of the grain. 
To fight it, Massey-Harris depended 
on high compression and gasoline. They 
chose high compression engines to get 
the full power out of every drop of 
fuel used. They chose gasoline for easy 


HIGH COMPRESSION 
AND GASOLINE 


d harvest 1,019,500 acres 
to seta new world record 


starting, quick warm-up and better 
idling. 


In state after state the 500 Brigade 
operators maneuvered their combines 
over gullies, hills and rain-soaked fields 
to roll up a record of better than 2000 
acres apiece. In spite of the fact that 
they were racing against time, they 
used only a fraction over 34 gallon of 
fuel per acre. 


The 1944 Harvest Brigade saved 
millions of bushels of grain for Amer- 
ica, proving once more the efficiency 
and economy of high compression and 
gasoline. This is the same combination 
that in tractors is helping farmers 
everywhere to meet wartime produc- 
tion goals. 


ETHYL CORPORATION: Agricultural Division 
Chrysler Building, New York 17, N. Y. 


Manufacturer of antiknock fluids used by oil companies to improve gasoline 
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Fertilizer Placement Activities 


(Continued from page 164) 


As an independent committee of A.S.A.E., the Committee's ob- 
jectives are as follows: 


1 To organize and conduct specific research projects on the 
mechanical application of fertilizers. 


2 To develop special fertilizer distributing machinery for use 
in crop experiments. 


3 To aid research workers, implement manufacturers, farmers, 
and others in selecting, using, or designing improved fertilizer dis- 
tributing machines. 

4 To direct the attention of qualified investigators to basic con- 
siderations in plant food utilization and to otherwise aid in such 
research. 


In accord with the most urgent problems and requirements aris- 
ing in connection with new demands for the production of essen- 
tial crops and the changes in available supplies of commercial plant 
food and distributing machinery under prevailing wartime condi- 
tions, the Committee’s program is as follows: 


1 Continue current research activities and participate in organ- 
izing and conducting other needed studies on methods of fertilizer 
application including the use of liquid and other new forms of 
fertilizer materials. 

2 Aid directly and indirectly in providing suitable fertilizer 
distributing equipment in emergencies where standard machinery is 
neither adaptable nor available, as well as contributing to the im- 
provement of the usual line of distributors and new machines to 
be offered to the farm trade. 


3 Promote the adoption of improved methods of fertilizer ap- 
plication and the selection of proper equipment. 


The introduction and production of new crops for essential war 
materials, the necessity and desirability of using ammonium nitrate 
and other sources of nitrogen, the different effects on the crop of 
the various forms of current phosphate materials, the curtailment 
of machinery production, the need for increased seed production, 
and other factors—all these present new problems for the consider- 
ation of the Committee. 


farm structures. 


Send for this “Aid For Planning Concrete Masonry Farm 
Buildings.” It is free in the United States and Canada. 
Our engineers, supported by years of scientific research 
and field experience, will gladly assist you to get the 
ultimate economy and service from concrete on any farm 


construction project. 


PORTLAND CEMENT ASSOCIATION 


Dept. A4-1, 33 W. Grand Ave., Chicago 10, Illinois 


A national organization to improve and extend the uses of con- 
crete . . . through scientific research and engineering field work 
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Hid to planning Concrete 
Masonry Farm Buildings 


Here’s a modular detail sheet which simplifies the work 
of designing farm buildings of concrete masonry. 

Laid out in multiples of a 4-inch module, use of this 
grid sheet will save time for agricultural engineers in 
layout and detailing of concrete masonry dairy barns, milk 
houses, storage buildings, farm homes and other essential 


Each member of the Committee is concerned with some part of 
the general program through his regular duties; thus individual 
assignments consist primarily of making the greatest possible use 
of every opportunity afforded for some contribution in the respec. 
tive spheres of activity. Also, observations are made and informa. 
tion recorded for the purpose of reporting the activities, accom. 
plishments, trends, and new problems of the current year. 


Progress. Fertilizer placement research was expanded consider. 
ably during the 1944 season as an essential wartime activity. The 
number of fertilizer-placement experiments in 1944 was approxi- 
mately 350 as compared to 209 in 1943 and 136 in 1942. In 
addition, various experiments involving the application of ammon- 
ium nitrate in different forms including liqhid materials were 
conducted. 

Fertilizer placement demonstrations were increased 50 per cent, 

The development of new and improved fertilizer distributing 
machinery included liquid distributors, additional plow attachments, 
tractor-mounted deep-placement tools, arrangements for mounting 
small combination planters and fertilizer distributors on tractors, 
and plans for local construction of simple broadcasters. 


Fertilizer consumption was greater and more interest in im. 
proved methods of application was evident because of the desire of 
more farmers to further increase crop production. 


Results. The progressive improvement of fertilizer-application 
methods and equipment in recent years accounts, to an appreciable 
extent, for the consistently large production of farm crops during 
the war period. 

Deep placement of fertilizer at ordinary plow depth, and deeper 
in some instances, has proven advantageous in numerous cases and 
the conditions under which this method is successful have been 
more definitely determined. 


The proper balance of all major soil and fertilizer factors in- 
cluding fertilizer placement has experimentally raised normally low 
yields in certain areas to a high level. 

Analysis of plant tissues and other fundamental considerations 
have brought to light some of the differences in plant composition 
due to the placement of the fertilizer with respect to the seed or 
plant roots. 


The combined effect of all efforts (Continued on page 168) 
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that never cries ““Quit”’ 


The giant’s teeth on the front of this tank are special equipment, put there to 
smash through the banked earth, stones and roots of Normandy hedgerows. But the 
heart of the monster—the Lipe clutch that takes the opposed thrust of the powerful 
engine and grinding caterpillars—is just a standard tank-type clutch, developed by 
Lipe for the Army Tank Corps. , 


Engineered For the Job They Do 


Lipe Clutches afford wide margins of excess capacity in 
any given job because they’re engineered for the particular 
job they do. In developing a clutch for any use, Lipe 
engineers start with a proved basic design, plus years 
of practical application experience. With this as a founda- 
tion, they’re equipped to build clutches that repeatedly 
stand up better, give more engagements between tear- 
downs, are better suited to the structural and operating 
limitations of the vehicle in which they are used, and cost 
less in over-all maintenance and replacement. That’s why 
85% of the heavy truck makers in America standardize on 
Lipe Clutches. 


From destruction in France to construction in Flor- Ask for a free engineering analysis of your require- 
ida, Lipe Clutches move without a hitch. Here, in ments. Just send a drawing or detailed description, 


bottom-dump EUCLID trucks of the Hooper Con- or tell us you wont a field engineer to call. No cost. 
struction Company, they move wet sand under No obligation 


the power of 150 hp Cummins Diesel engines. 
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Fertilizer Placement Activities 
(Continued from page 166) 


to provide the farmers with distributing machinery permitted the 
application of 12,000,000 tons of fertilizer by an increased number 
of farmers. 

Finally, as the Committee points out, the national policy on 
lime and fertilizer, recently issued by the U. S. Department of Ag- 
riculture and the War Food Administration, sets a goal for increas- 
ing consumption several times greater than present tonnages. 

The personnel of the A.S.A.E. Committee on Fertilizer Appli- 
cation includes the following: G. A. Cumings (chairman), C. J. 
Allen, G. B. Nutt, G. W. Giles, J. A. Slipher, H. P. Smith, W. L. 
Zink, J. P. Fairbank, R. W. Wileman, C. H. White, C. H. Zirckel, 
R. W. Trullinger, F. A. Kummer, and H. V. Hansen. 


Personals of A.S.A.E. Members 


Waldo E. Bell, who has been serving as a project engineer for 


the Soinl Conservation Service in Pennsylvania, recently accepted 
appointment as agricultural extension engineer for West Virginia. 
His new address is Oglebay Hall, West Virginia University, Mor- 
gantown, West Virginia. 


Henry E. Berns, who has lately been serving as an instructor 
in the Naval Training School at Chicago, is now employed in the 
testing division of the engineering department at the Dodge-Chica- 
go aviation engine plant. 


L. M. K. Boelter was recently appointed dean of the college of 
enginering of the University of California at Los Angeles. Prior 
to the appointment he was professor of mechanical engineering in 
the engineering of the University at Berkeley. 


W. F. Heesch until recently deputy director of the farm ma- 
chinery and equipment branch of the War Production Board, is 


now affiliated with the Weaver Tractor Co., Sacramento, Calif, 
distributors for Caterpillar and John Deere ‘products in several 
counties in central and east central California. 


Thomas E. Long, formerly assistant agricultural engineer, North 
Dakota Agricultural Experiment Station, now holds the position of 
agricultural enginer with the agricultural extension bureau o/ the 
Republic Steel Corporation. He is engaged in research on farm 
buildings on the corporation's farm located at Paris, Kentucky, and 
in general agricultural extension work. 


R. I. Shawl, chief of farm machinery, agricultural eniginee ring 
department, University of Illinois, is author of a new bulletin. en- 
titled “Tractor Repair and Maintenance,” just issued as. Circular 
589 by the University of Illinois. It is a revision of Circular No. 
499. 


R. H. Wileman, associate in agricultural engineering, Indiana 
Agricultural Experiment Station, is author of a progress report on 
mow curing of chopped and baled hay during the 1944 hay season, 
issued as Mimeo. No. 3 in November, 1944. He is also joint author 
with R. C. Shipman, assistant extension agricultural engineer, Pur- 
due University, of Mimeo. No. 4, entitled “Planning a Mow Hay 
Curing System,” issued February, "1945. 


Francis D. Yung, research engineer in rural electrification, Uni- 
versity of Nebraska, is author of agricultural engineering proyress 
report No. 10, entitled ‘Nebraska Cream Receiving Cabinet,’ re- 
cently issued. 


Frank J. Zink, who opened an office at 4300 Board of Trade 
Building, Chicago, about a year age as “consulting agricultural en- 
gineer and farm market analyst’, announces the organization of 
“Frank J. Zink Associates,” and the addition of W. Floyd Keepers 
to his staff. Mr. Keepers’ responsibilities will include that of sec- 
retary of the newly formed Dairy Barn Equipment Association. Mr. 
Keepers was formerly director of the educational division of the 
Wheat Flour Institute. He was previously connected with the 
Caterpillar Tractor Company, and is a former managing editor of 

“Prairie Farmer.” 


You can increase efficiency and simplify operations of almost any type 


of equipment by making it portable. 


Investigate the uses of EWC 


Wheels, Axles, Springs, Tongues, etc., to give equipment added value. 


Write today for Illustrated Bulletins, and for sound engineering help 
based on more than half a century of experience. 
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Electric Wheel Co., Dept. ae, Quincy, Ill. 


AGRICULTURAL ENGINEERING for April 1945 


tions 


] 
: 


: Acr 


foe Cll ee pei Be eee Re Ns eee eee ya ee ee: Pee cet nage a ie et, See oe tae Te Lear ce 
lac: oa ee es ae .e Pia) aes Ba tie Be Vee) pee ee po ee tee ae “Saeee 9 ses 2 
a ER eer ak. oe | Rag er) ee ORT pon ae ots oR FRR eee Pope SS Aga Con. cee ee 
ek? <a: GR opt gion ies CU : Saas oe Fi (Shas ees pe eee Area fe 38 ee es eee or eee meh a Sere 
°c ge: Gem Ga een Panes oY Pee. aa Ss aes = Fe «hy Se NE =g OR ee es) emer aS So 
oe ene en Bie SC iat eae «Niall ce (ae ASSEN ne Re og ae er Bo RBS Bie oS Sar ee ue ieee Ne 
ie Po i 
Cai 7 
ee “a 4 
, 
$ 3 3 
‘ en — 
> Inn enn ee : “— 
; | Ge. 
: a | 
; . a 
. ed 
| # 
4 ee : 
" J 
4 
4 
: 
- 7 
: 
| : 
: . 
a : 
: ; to 
: 
———— um mark 
| Co 
+ Fi a oe gc 5 a Es eh ea AY ores tae <i geese ss ele ra ie ( 2 a : Cues ‘ q 
a) eee ¥ 2 5 a AGH oe ae rere ey a, 2 ND er Oe ape 8) i : ga ne Ee Z an 2 ; aac q . 
2 wae, ~=—s Today, It'sa Battle |p 
ott \\ mn ies ca inter Skies eree lM He : : e Fe 
f 4 = Y i a eS AE rae ¥ a ] 
ee \ | aj (Se P| 7 { Ky ee el Bx j ; # ! y sa g % : ae ity Ic 
q 2 ee Q . “eS rte we CRM, 3 eee eh ea cE ies they « 
: Vv gs ae ‘ i < = — ieee. ae: ZZ mee: Sean ae: ee y 
ae PE Se ee K bs ys «ies 
wf “t i” —- a : mw © Se | 
i hee % i on Rn | SARE Seppe ari ; aie Muay 2 Sea Jk a ° 
ie 2 ih a Pee Be aa wayne | . af veges 0 AG a 
ae Pies st ee se 2S apes (Van EG eh Ae) tel ie Simmel) : 
oe q rs te ae Re er ese Sige St.) oh ae 5 eh i ee 7 bl 
eT oe eee ta face, SS Samora! 2" CLG: i CN Es mee 
oe 1 £2 ae Lea ace en i: “aes ee Ge tere — + : able | 
a : - | size a 
; facili 
ge me Fii 
ft PO | ods a 
a3 FF 
; SF Fire-r 
: Sidin, 
“ae ei aaa ; mae 5 ings - 
ee S Te 
Rot on — - Asph 
eo a ae ee Sama cl cee Ee ae » ti me Te Shean |) — = 
be as Nea te ese ae Mei ee Re «é he % ry ‘ fg: ne 
‘ 4 Sea en eae RR i te. = aa 7 ; . % ie 
eee ne ee aes ee hos ee cet i Bye ie " NN See ai TE 
ee sisU ae Nace) Smee ayaa aN ee = \ \\ Se © 
ight ot Ree > a ay is: | eR Or tc ; . ie Lape * Ridin fi ‘ 4 —_— - & ee . 
oe) oe eR Pn en . f) wes Pe mm ote % ae: = ee | 
me, Beg ee ne a aun Ee | a a a \ 4 BP ag cite 4 , ls 7 a B 30 R 
Dee Sepa Staines Be 5 NGA. Co. 8. er a ae ; \ ees es me SE Paes 
rae BS ere ie a ieee ety = eee er —= 1. 2 re si : ve 38 eee ") ; ee nae 3  * 
os Eel clad Pe ee i Asoka rae a ; : eee ; 
x BS a —" re ad : tS “3 : East 
‘e as ae , 3 
; ae Be 3 : aiaes a 3 ae ¥ 3 , by : 
2 ‘ Et, / : ee ‘ ; a a’, Ph: -, ee 7 
: vi Sae e g : mesa . - i h Soo “i 
2} ay i ad od 2 
aah 
Ba 
' 

z ae fi ig : . re - yr Aa tu 
ewe ek. renee me oe sie ae SRS nig Si pie ile Sg dR Baar a ceo ener me oem) Pa a Bn Be esa ee i 
woe ca Se ee eR ee ees eee I i ee Sm el ae 
A) oe MaRS es a eS ERI = RBIS aR a RS RR eS a Nas Meet rege ear” Os) hs a eee ce aes 
eee ey ne ee.) ee) oa ae ee, on a ee eR | Se oS 


calif. 
veral 


North 
on of 
rf the 

farm 
y, and 


ccring 
n. en- 
rcular 
r No. 


diana 
ort on 
€2son, 
author 
, Pur 
w Hay 


1, Uni- 
‘Orress 
t,”’ re- 


Trade 
ral en- 
ion of 
ceepers 
of sec- 
nm. Mr. 
of the 
th the 
itor of 


: 
t 
: 


| TUGURES SHOW that only six out of ten pigs ever live 
: F to a marketable age . . . four out of ten don’t go to 
—_____. B market. 

» Correct management, of which proper housing is 
| an important part, is essential to minimizing mortal- 
| ity losses. Tested methods have demonstrated that 
they can be held under 10%. 

| Centralized farrowing houses that are properly in- 
| sulated and ventilated, farrowing quarters that are 
provided with pig guards and pig brooders, move- 
able units that are substantially built of the correct 
| size and easily cleaned are but a few of the building 
| facilities required for pig raising. 

| Flintkote’s Agricultural Engineering Department 
| is continually studying new livestock housing meth- 
| ods and developing new products and new applica- 
tions to serve the farmers’ needs. Write for details. 


FLINTKOTE FARM PRODUCTS 


Fire-resistant Asphalt Shingles—Durable, Fire-proof Asbestos 
Sidings—Insulated Brick Sidings—Easily applied Roll Roof- 
ings— Cold Process Built-up Roofs—Dampproofing and 
f Waterproofing Materials—Decorative Insulating Board, 
Asphalt Sealed Sheathing, Lath and Rock Wool Insulation. 


: 
|THE FLINTKOTE COMPANY 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Atlanta * Boston 
Chicago Heights * Detroit 
Fast Rutherford * Los Angeles 
New Orleans * Waco 
Washington 
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- Centralized farrowing house. Designed to provide carefu 
temperature regulation and minimum radiant heat loss 
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When surface d with Hlintkove Static asphalt “sleeping 
shelter made of 25/32” insulated sheathing given 
gooa service in Missouri for Bor 


ove a 


169 


ae ee BR in AL are , ARE No i. ee ee agg uh as ae sae at ie! : : : 
C—O ne ee ey BR 
a °35 hat. , G0 
5 Little igs © pin \ 
BR a x Rs, 4 - So rd ae e 
a ae # ~| Sa Gm 
a 5 & Pe a » en J im i | 
{ . a Whe, —_ eee >. / Te : E 
— i “os i we f Pa P yf _ Sie 
Jus ae bee sa A ss | 
Se Ta Bee ee by At _ Ase oon Seco rol 
Fe —a Ba” ennners AA penne es ee 
| * aa preg | Ae) 2 § 
eee ee a OO . T SSS 
ct ae re s — es reas 
| ee as ale i os al | 
— ‘ = | 
———— =e al 
venhlator ‘YP yore cs 
ee 
— 
PCR 
————— . 908 rol 
AR Roving 
XN OS 
A, ae 
; ee 
: . neg eg ‘ a ip 
: ee — Se SO ht | — 
: — a ne OH: 8 SS 
4 : g ' ° — of 25 32" insulated sheath- 
- ee Z Z| aa 
at | Agl| AAC 
i 2=' =) | 
| : | SN IS 
AT ea 
| Son: S| PES Es 
" Loy ae CY =U | SE ee 
mE uf: Am SSS Sr 5 ht” <= 
3 s OF Ti eet SS OO OO 
; | TH ag nO MORE -_ 
pril 1945 sravice ; — re 
7 “Sienesc ee! ; ee 
B AcRiCULTURAL ENGINEERING for April 1945 = 
; 


a ye 


Bo eS 


ree Re 
RE? A 


626 A 


PRE 


on the Job 


This J. 1. Case Model “NL” Trailer Baler, which can be ~ 
hitched to the bumper of a car and towed to the job, 
anywhere, illustrates a typical modern application of 
Wisconsin air-cooled engine power to farm service. 


Complete freedom from cooling troubles and atten- 
tion, light weight, compact design, and heavy-duty 
serviceability are considerations that make Wisconsin 
Engines especially desirable in farm operations. 


es 


mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong”. Wear it. 


Gi 
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STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Junior Members—furnished either in pin with 


safety clasp or lapel button—$2.00 each. 


clasp — $1.00 each. 
Send orders to ASAE, St. Joseph, Michigan. 


the BADGE 


of him who 


| BELONGS 
D ESPITE the presumption it sets up, 


With red ground for Associates and Student- 
members — furnished only in pin with safety 


Hay Drying at Penn State 


To Pennsylvania Section of the American Society of Agricul. 
tural Engineers is sponsoring a two-day conference, to be held 
in the Agricultural Engineering Building, Pennsylvania State Col. 
lege, State College, on April 24 and 25, which will deal largely 
with the subject of mow curing of hay. 

The program for the meeting will be informal, and_ persons 
attending, who have had experience in the mow curing of hay, will 
be called upon to give the benefit of their experiences. This in. 
cludes not only agricultural engineers, but also representatives of 
companies manufacturing fans and other equipment essential to 
systems for mow curing of hay. 

Another subject of growing interest to agricultural engineers, 
namely, farm ponds, will be the subject for discussion at the even. 
ing session of the conference on April 24. 

A.S.A.E. members and others who plan to attend this con ‘erence 
should promptly notify the secretary of the Pennsylvania ‘ection, 
E. W. Schroeder, agricultural engineering department, State Col- 
lege, Pa. 


ENE re ere 


——.. 
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Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


————— 


Jai Ram Badola, demonstrater, agricultural engineering, Gov. 
ernment Agricultural College, Cawnpore, U. P. India. (Mail) V. 
Panchoor, P. O. Thangart, Dist., Garhwal. 


Merton N. Baird, electrical engineer, General Electric Co., Ft. 
Wayne 8, Ind. (Mail) R.R. No. 6. 


William G. Beatty, assistant drainage engineer, Tombighee- 
Warrior Dist., Soil Conservation Service, Winfield, Ala. 

Wallace C. Bunnell, chief architect in charge of barn planning 
dept., Louden Machinery Co., Fairfield, Iowa. (Mail) 203 E. 
Washington St. 

Peter L. Cashman, estimator, Simonson Lumber Co. (Mail) 
4554 Zenith Ave., So., Minneapolis, Minn. 

Walter S. Clevenger, western manager, “Electricity on the 
Farm’, 6 N. Michigan Ave., Chicago 2, Ill. 


G. A. F. de Lara, designing engineer, Secretana de Agricultura 
y Fomento, Comision Nacional de Irrigacion, Mexico City, Mex. 

E. W. Garbisch, Col., CE, USA. (Mail) U. S. Engineer Office, 
120 Wall St., New York 5, N. Y. 

Roy C. Garrett, acting assistant professor of agricultural engi- 
neering, Texas A & M College, College Station, Tex. 

J. P. Hollingsworth, Lt.(jg), USNR. (Mail) MTB Sqd. 9, c/o 
Fleet Post Office, San Francisco, Calif. ’ 
C. Rodney Johnson, USA. (Mail) IORP, IRTC, Camp Bland- 
ing, Fla. : 

Fred A. Karnik, Senior engineering aide, Soil Conservation § 
Service, USDA. (Mail) Powers Hotel, Fargo, N. D. 


]. F. O’Brien, executive director, Pierce Foundation, and presi- 
dent, Pierce Laboratory, Inc. (Mail) Broadacres Farm, Cokesbury 
Road, Lebanon, N. J. 

L. M. Roche, western representative, “Electricity on the Farm’, 
Room 1220, 6 N. Michigan Ave., Chicago 2, Ill. 


Claud B. Williams, assistant agricultural engineer, Soil Conset- : 
vation Service, Konawa, Okla. (Mail) P.O. Box 321. 


Charles S. Young, district representative, Louden Machinery 
Co. (Mail) 35 So. 10th St., Quakertown, Pa. 


TRANSFER OF GRADE | 

J. J. Brickley, superintendent of agriculture, United Fruit Co. § 
(Mail) Banes, Oriente, Cuba. (Associate to Member) ; 

A. K. Crawford, agricultural engineer, engineering division, 
Weyerhaeuser Sales Co., 1st National Bank Building, St. aul 1, 
Minn. (Junior Member to Member) 

Robert A. Kepner, chief test engineer, heater division, S‘ewatt- 
Warner Corp, Chicago, Ill. (Mail) 542 Surf St. (Junior Member 
to Member) 

Wesley M. Land, Jr., Capt., in charge of fire protection «: Dek J 
ker Field, Ft. Benning Fire Dept. (Mail) Cottonton, Ala. ( Junior 
Member to Member) 

Xzin McNeal, assistant agricultural engineer, University of 
Arkansas, Fayetteville, Ark. (Junior Member to Member) 

Ben J. Pecena, supply sergeant, Hq. & Hq. Det. (Co. A). USA. 
(Mail) R.R. No. 1, Wheelock, Tex. (Junior Member to Member) 

Cecil H. Robinson, working manager, Robinson Hybrid Com 
Co. (Mail) Radnor, Ohio. (Junior Member to Member) 

Charles C. Worstell, design engineer, Moline Tractor Works of 


Deere and Co., Moline, Ill. (Mail) 1565 29th Ave. (Junior Mem- 
ber to Member) 
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erence HE FOX takes the 
ate Cab headaches out of the 
a farmer’s three toughest 
sie hand labor jobs: Haying, 
jon of the Forage Harvesting, and 
er Silo Filling. Only with 
ayy. the FOX are these three 
Co, Fe jobs properly mechanized. 
»mbighee 
)P203 eS 
». (Mail) 
yon the With the FOX Pick-Up Hay Cutter and 
——y Silage Harvester 
sale —one man can pick up, chop and load, 
tural engi q ready for the mow or stack, 2 tons of 
qd. 9, c/o & dry hay in 12 minutes. 
mp Blast | % —you can mow, chop and load, in one 
mnservation Ff operation, over 200 tons of grass 
and presi silage a day. 
ae —cut corn of any height, chop it into 
| silage and load it into wagons, ready 
oa for the silo, all in one operation. 
—e The FOX is built by the Pioneers 
Fruit Go of Modern Forage Harvesting. 
all WRITE US—we will be glad to tell 
St. Paul 1 you about this marvelous machine. 
yn, Stewart: 
or Member 
om) (O 6h 
la. ( Junior . Secretary 
a RIVER TRACTOR COMPANY 
o Member) Pioneers of Modern Forage Harvesting 
- Corn 1845 NORTH RANKIN STREET 
= Wonael APPLETON F@X WISCONSIN 
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PORTABLE SILOS 


HAY STACK COVERS 
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GRAIN STORAGE 


@ WEATHERPROOF 
@ MOISTURE-RESISTANT 


“At Sono 
ea eset me 


There is no longer any good reason why oper- 
ators of farm tractors should suffer the dis- 
comfort and work-loss caused by hard, iron 
seats. There is nothing more painful than a 
Sacroiliac sprain, resulting from riding a tractor 
over rough ground . . . at a time when the 
rider is still “soft” from an inactive winter. 


MILSCO CUSHION SEATS provide comfort where 
it’s needed most. The form-fitting contour of 
these seats is heavily upholstered and covered 
with black leather or durable duck. The new, 
patented rolled edge design eliminates sharp 
corners which ordinarily hamper leg movement 
and cause fraying and unraveling of thread. 
The Cushion is sealed-in for greatest comfort, 
efficiency and long service, 


Write for your copy of Milsco File Folder 44-A. 
Describes and illustrates our complete line of 
Cushion Seats. Prompt deliveries. 


2758-A N. 33rd Street © Milwaukee 10, Wisconsin 


© TOUGH and TEAR-RESISTANT 


The two-way fibre reenforcement is embedded in 
water-proofing adhesive, between two thicknesses 
of kraft paper, making a durable “blanket” that 
has been used successfully to protect farm crops 
and equipment for nearly 25 years. 


Folders on Treated SISALKRAFT for Portable Silos, Orange 
Label SISALKRAFT for Hay Stack Covers, Grain Storage 
Applications and other farm 


uses are yours on request. 


WMeanajactarers of SISRLURATT, FIBREEN, SISAL-1, 
SISMLTAPE ANB COPPER-ARMORED SISALKRATT. 


REN MeNees kaa SR NE 


Bucket Type Cushion 
Seat with or without- 


Bucket Type Cushion 


MILSCO MANUFACTURING CO. si Nit bcc rar 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ. 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wap. 
ted,’’ or apply for positions under ‘‘Positions Open.’’ Both non-member 
and members seeking to fill positions, for which ASAE members ap 
qualified, are privileged to insert notices under ‘‘Positions Open,"’ ang 
to be referred to members listed under ‘‘Positions Wanted.’’ Any Notice 
in this bulletin will be inserted once and will thereafter be discontinued, 
unless additional insertions are requested. There is no charge for notices 
published in this bulletin. Requests for insertions should be addresseg 
to ASAE, St. Joseph, Michigan. 


—. 
———~ 


POSITIONS OPEN 


ASSISTANT AGRICULTURAL ENGINEER wanted for re. 
search in farm structures, equipment, and utilities. Equal division 
between college of agriculture and agricultural experiment station, 
including cooperative projects with industry and public utilities, 
Salary depends upon qualifications and experience. Give full par. 
ticulars, including military status with application. University of 
Idaho. PO-181 


ASSISTANT AGRICULTURAL ENGINEER wanted for re. 
search in hydraulics, irrigation, soil and water conservation. Equal 
division between college of agriculture and the agricultural experi- 
ment station, including cooperative projects with Soil Conservation 
Service. Salary depends upon qualifications and experience. Give 
full particulars including military status with applications. Univer. 
sity of Idaho. PO-180 


DRAFTSMEN wanted. Farm tillage tool experience desired but 
not essential—otherwise one that can apply himself in this branch 
of design and development. Location near Chicago, Ill. A real 
opportunity for a man with vision. PO-179 


ASSISTANT EXTENSION AGRICULTURAL ENGINEER 
wanted by Arkansas Agricultural Extension Service. The phases 
of work to be handled and the salary will depend primarily upon 
the training and experience of the applicant. Give brief explana- 
tion of training and experience in first letter. Write direct to L.A. 
Dhonau, State Agent, 524 Post Office Building, Little Rock, Ark. 


AGRICULTURAL ENGINEERS, preferably men with some ex- 
perience in farm equipment, are wanted by a nationally known 
manufacturer. Experience desired includes design, engineering ap- 
plications, market research and merchandising. Excellent opportunity 
for men possessing either limited or broad experience. Salary open. 
Replies received on a confidential basis. Education, experience and 
special qualifications should be stated fairly complete in the first 
letter. PO-178 


FARM IMPLEMENT ENGINEER AND DRAFTSMAN wanted 
to develop garden tractors, vegetable seeders, multiple-row cultiva- 
tors, and hand and horse tools for home gardens and small growers 
Position permanent. No postwar conversion. State education, ex 
perience, draft status, and salary expected. PO-177 


AGRICULTURAL ENGINEER wanted. Practical man with 
sales experience to join large steel company entering farm building 
field. Dealer sales development program needs men between 28 and 
42 with agricultural engineering Seenwend and proven sales record 
in farm equipment, building or similar fields. Excellent opportunity 
to get in on ground floor of promising postwar industry. Salary. 
In reply, give complete history of education and business experience 
as well as references and a small photo. All replies will be held 
confidential. PO-176 


AGRICULTURAL ENGINEER wanted by the Allahabad Agri- 
cultural Institute, Allahabad, India, for teaching position. Minimum 
qualifications, degree in agricultural engineering and some farm 


| 
of 
experience. Postgraduate degree desirable. Duties would be pr- & 
marily teaching, but some opportunity to participate in research 
and extension. Candidate must be active Christian interested in Ze 
mission work. Discharged veteran with slight handicap eligible, if | if 
in good health otherwise. Applicants may correspond with Mason | 
Vaugh, 1462 Beall Ave., Wooster, Ohio, or Board of Foreign Mis — “= 


sions, Presbyterian Church in U.S.A., 156 Fifth Ave., New York 
10, N.Y. 


DISTRICT MANAGER wanted for western New York. Ex 
perience in the sale of dairy farm equipment helpful, but not esset- 
tial. Must have automobile. Postwar future. Salary, expense allow: 
ance, commission, and bonus. Thorough field training, during which 
salary and expenses are paid. Write in detail, stating age, education, 
experience, and at least three character references. PO-175 


RESEARCH ENGINEER wanted for work in farm structures 
and rural electrification in a land-grant college in a north central 
state. A young man is preferred. Salary will depend upon quali 
cations. Write giving full details of education, experience, draft 
status, and other particulars. PO-174 (Continued on page 176) 
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Tics DOUBLE SCRUBBING 


AIR CLEANER 
WILL NOT CLOG 


IT SCRUBS ITSELF AS IT 
SCRUBS THE AIR... 


There is no filter pack in the Donaldson Oil-Washed 
Air Cleaner to be rinsed or replaced. The heavy gauge 
wire screen element is permanent. Each of its precisely 
formed components is forced into place under pressure 
and locked into one rigid unit. It cannot flex under 
vibration to cause breakdown. The element functions 
as an oil condenser only. Servicing is confined to 
cleaning the oil cup and replacing with fresh oil. 
The Donaldson cleaner combines large dirt capaci- 
ty with the compactness necessary for mobile units. 
This dependable cleaner with its streamlined collector 
pre-cleaner is being fitted to more and more power 


units . . . both diesel and gasoline powered . . . serving 
purposes of war and peace. 


WHAT SIZE AND TYPE OF AIR CLEANER shall I use for 
greatest protection? Let the Donaldson engineering 
staff answer this question for you. They can furnish a 
cleaner to fit any requirements. Write— 


DONALDSON COMPANY, INC. 


666 PELHAM BLVD., ST. PAUL 4, MINN. 
CHICAGO OFFICE: 600 SOUTH MICHIGAN AVENUE, CHICAGO, ILL. 


Submerged air inlet insures im- 
pingement of dust particles and 
constant, high cleaning efficiency. 


Double scrubbing action. Turbu- 
lent oil-scrubbing cleans the ele- 
ment as it cleans the air. 


Lead coated screen element func- 
tions as condenser . . . not filter. 
No restriction build-up because of 
dirt plugged filter pack. 


Quiet-zone dirt separation. Im- 
pinged dust is carried down out of 
element into quiet zone of oil cup 
where it settles out. Cleanest oil is 
used in scrubbing. 


AIR CLEANERS 
AND 


CRANKCASE VENTILATING SYSTEMS 


ER BPS OOS a OS 
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ALLIGATOR 


Trade Mark Reg. U. S. Pat. Office 


STEEL BELT LACING 


_ World famed in general serv- steel, “Monel Metal’ and non- 
ice for strength and long life. A magnetic alloys. Long lengths 
flexible steel-hinged joint, smooth supplied if needed. Bulletin A-60 
on both sides. 12 sizes. Made in gives complete details. 


[FLEXCO|F-I1> 


BELT FASTENERS AND RIP PLATES 


For conveyor and elevator belts 
of all thicknesses, makes a tight 
butt joint of great strength and 
durability. Compresses belt ends 
between toothed cupped plates. 
Templates and FLEXCO Clips 
speed application. 6 sizes. Made 
in steel, “Monel Metal’’, non- 


magnetic and abrasion resisting 
alloys. 

By using Flexco HD Rip Plates, 
damaged conveyor belting can be 
returned to satisfactory service. 
The extra length gives a long 
grip on edges of rip or patch. 
Flexco Tools and Rip Plate Tool 
are used. For complete 
information ask for 
Bulletin F-100. 


Sold by supply houses 
everywhere 


trae 


4677 Lexington Ave. 
Chicago, Ill. 


“CONVEYOR BELTS EASILY FASTENED" 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1.40 


The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 
volume number, it will preserve your 
journals permanently. Each cover holds 12 issues (one 
volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


SeseseaceeeeeeseeerMAIL COUPON TODAY eeeeeeuseeasusacen 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


Mail post Pat ee cecenevenerevenerrneenvnnennnbinders for Agricultural 


on, Sea ene eee De te eR NOE a REE oT 
Will remit in 10 days or return binders collect. 


Ce ae ere ee ae eRe ee ee Tele a ERR ee REIT Se ee 


Nc a a a eters 
| ee ce EE 


— SNORE emer 


FNVOUAAEAL GEA AAR gg 


PROFESSIONAL DIRECTORY 


UOVUYLVLUENOU AAAS ALgcS g 


Consulting Engineering Work In Farm Structures Fielg x 
Also Sales Engineering for Selected Manufacturers 


GEORGE R. SHIER, A. E. 


Member A.S.A.E. Associated with Howard S. Sterner Company. Con. il 
sulting Structural Engineers, 30 East Broad Street, Columbus. Ohio 


—_— g 
——. 


FRANK J. ZINK ASSOCIATES 
Agricultural Engineers 
Consultants on product development, designs, research, 
market research, public relations 


FELLOW A.S.A.E. Suite 4300, Board of Trade Bldg. & 
MEMBER S.A.E. Telephone: Harrison 0723 Chicago 4, lilinois # 


RATES: Announcements under the heading ‘‘Professional Directory” in @ 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of § 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be re 
ceived by first of month of publication. 


EMPLOYMENT BULLETIN . 


(Continued from page 174) 


FACTORY MANAGER with agricultural engineering back- 
ground wanted to take charge of a small factory producing barn 
equipment and hay tools. A permanent position for a man with 
executive ability and one who is interested in research and develop- 
ment. In first letter give full details as to education, experience, 
family status, age, etc. PO-173 


SALES ENGINEER wanted for permanent position with small 
company producing well-accepted building material products. Sub- 
stantial base salary, better than average proposition for man with 
liking for sales work and knowledge of building construction. Give 
full information on past experience and earnings expected. PO-166 


AGRICULTURAL ENGINEER wanted by a well-known nation- 
al organization to engage in sales promotion work on farm build- 
ings, preferably someone in his early thirties with good engineering 
training and farm background and with plenty of initiative and 
ingenuity. Special training in farm buildings would be helpful to 
person selected. Discharged service men will receive special con- 
sideration. Write giving full details as to education, experience, ™ 
etc. PO-164 ; 


POSITIONS WANTED 


AGRICULTURAL ENGINEER, graduate of Cornell University, § 
with 5 years’ experience in college teaching, research and exten-§ 
sion; 1 year in research and advertising; 12 years in retail building 
material sales and service; 3 years scheduling and expediting fori 
WEA, desires position with firm having production, sales or set 
vice problems in New York, Pennsylvania, Maryland, or Virginia. 
PW-370 


AGRICULTURAL ENGINEER with B. S. degree in agricul- 
tural engineering from Pennsylvania State College desires position 
on a farm. Experience in repairing farm machinery and capable§ 
of making improvements in machines. Two years’ experience inf 
teaching agricultural engineering at a university, and two years inj 
managing a cooperative business. Age 27. Married, with two 
children. PW-369 


AGRICULTURAL ENGINEER, with B.S. in agricultural engi- 
neering from midwestern university, desires position in industry orf 
in any branch of agricultural engineering, preferably in soi! and 
water or farm structures fields. Experience in research and develop-§ 
ment in chemical soil stabilization. Recently honorably discharged 
from the armed forces. Married and in good physical condition. 
Age 23. References and professional record available upon request. 
PW-367 : 


RESEARCH ENGINEER (electrical-agricultural) is available. 
Has a bachelor of science degree in electrical engineering (133) 
master’s degree in agriculture (1934), degree of agricultural engi 
neer (1939) and is now working for a Ph. D.; also has engineet-§ 
ing license. Temporarily employed as an extension electrical -agtt 
cultural engineer on wartime food production problems. Ten and 
one-half years’ experience since earning master’s degree in agricul 
ture; four and one-half years’ in government civil service, and fivel 
and one-half years’ in other than government service. Born and 
reared on a farm. Thirty-four years of age, married, two children. 
Available at a salary range of from $4000 to $8000 per yeat@ 
PW-365 
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